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Abstract
Vietnam is one of the most vulnerable countries to climate change in the world. Therefore, 
adaptation is increasingly seen as both a necessary and urgent response. However, little is 
known in terms of who are the most vulnerable and how adaptation will take place. This thesis 
examines vulnerability and resilience to climate variability and change among communities in 
the northern mountainous region (NMR) of Vietnam which have been identified as among the 
most vulnerable communities in Vietnam.
The conceptual framework of this thesis draws on the linkage between vulnerability, adaptive 
capacity and resilience through which to gain a better understanding of vulnerability, adaptation 
and resilience to climate change in Vietnam’s NMR. I adopt a participatory approach to 
vulnerability assessment using community villages as case studies and using drought, flood and 
cold weather snaps as study events. The case study of the human-natural system is located in 
the Ba Be district of Bac Kan province in the NMR of Vietnam. Data were collected in the field 
from July 2009 to February 2010. Primary data in the form of interviews, focus groups and 
community workshops, and field observations, as well as insights from local and regional 
decision-makers, resource managers, scientists and secondary data in the form of published and 
unpublished literature are used to investigate how communities manage and experience 
climate-related risks.
This study found that households and communities in the NMR are vulnerable to multiple 
stresses. The main socio-econmic determinants of local vulnerability include poverty, 
inequality, environmental degradation, ethnicity and community. The interaction of climate 
risks and local vulnerability factors threatens to overwhelm their resilience. Therefore, this 
thesis argues that adaptation needs to be rooted in both reducing vulnerability and increasing 
resilience of communities. The central approach is to increase the adaptive capacity of 
communities to become resilient in the context of change and uncertainty. It will be more 
fruitful if policy interventions focus on improving adaptive capacity of vulnerable communities 
rather than providing specific solutions to uncertain future climates. Addressing fundamental 
livelihood and development problems and strengthening social, economic, and environmental 
resilience will make it easier for local communities to respond to climatic risks, whether they 
are droughts, floods or cold snaps. Another key conclusion is that communities that learn to live 
with change and uncertainty become resilient. The insights emphasize the importance of 
learning, information exchange, reflection, innovation, and anticipation, all of which are key 
elements of the adaptation process.
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Chapter 1 Introduction
1.1. The problem statement
1.1.1. The world is facing climate change
Climate change is a global issue of growing concern. The world's climate is changing 
and will continue to change at rates projected to be unprecedented in recent human 
history (IPCC, 2007), with the potential to threaten human welfare and security and 
consequently quality of life in profound and unprecedented ways. In fact, climate 
change is already affecting human and natural systems around the world. Increases in 
temperature, changes in precipitation patterns, more frequent extreme events such as 
floods and droughts are well-documented examples (IPCC, 2007; IPCC, 2012). Climate 
variability and change exert a strong pressure on the resilience of social-ecological 
systems (Berkes and Jolly, 2001; Adger and Barnett, 2009; Bardsley and Sweeney, 
2010). While climate change is a global phenomenon, its negative impacts are more 
severely felt by poor countries and the poor and marginalised population within 
countries. The most vulnerable groups are the poor in developing countries where high 
levels of poverty. The lack of social safety nets and access to education and health care 
has increased their vulnerability to both climate and non-climate stresses and they are 
more likely to suffer a disproportionate share of the impacts (Lemos et al., 2007). 
Therefore, it is very important to understand the risks associated with climate change, 
and particularly those facing the poor and the vulnerable, and to design policies that 
help manage these risks and support them as active agents in building resilience 
(Eriksen et al., 2005).
1.1.2. Need for adaptation
Climate change impacts are real, and adaptation is increasingly seen as both a 
necessary and urgent response to a changing climate (IPCC, 2007; Lemos et al., 2007; 
Urwin and Jordan, 2008; O’Brien, 2009; Wilbanks and Kates, 2010). According to the 
IPCC (2007; also Klein et al., 2007), even the most stringent mitigation efforts cannot 
avoid further impacts of climate change in the next few decades because of the long 
residence time of greenhouse gases in the atmosphere, which makes adaptation 
unavoidable. Adaptation is therefore seen as a mainstream strategy for addressing 
human vulnerability to climate change. It is essential to the achievement of
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development outcomes which include the realization of increased income and well­
being, more sustainable use of natural resources, and reduced vulnerability (Smit and 
Pilifosova, 2001; Adger et al., 2009a). Therefore, there is a critical need to understand 
vulnerability, to develop adaptation options to enhance the benefits, and to reduce the 
social and economic vulnerabilities, induced by climate change (Wheaton and Maciver, 
1999; Adger, 2006).
While climate change is a global phenomenon, human responses will necessarily be at 
the local scale. Attention to adaptation at the local level has increased rapidly in recent 
years (Measham et ah, 2011). This emphasis on local adaptation stems from a number 
of sources. First, the impacts of climate change are experienced locally, and the 
geographic variability in climate impacts emphasises the need for place-based 
approaches to climate analysis and adaptation (Adger and Kelly, 1999; Turner et ah, 
2003a). In addition, local governance systems are often the responsible and legitimate 
entity for managing such impacts. For example, local institutions can facilitate 
adaptation through structuring responses to local impacts, mediating between 
individual and collective responses to vulnerability and governing the delivery of 
resources to facilitate adaptation (see Agrawal, 2008; Agrawal and Perrin, 2009). The 
second driver of local adaptation is a perceived lack of progress at international and 
national levels to secure significant reductions in greenhouse gas emissions. Therefore, 
local institutions are seeking pathways by which they can be empowered to respond to 
climate change in a manner that yields local benefits (Measham et ah, 2011).
1.1.3. A combined approach to climate change adaptation
There are three distinct influential approaches to climate change adaptation policy 
emerging in the climate change literature: implementing risk-based adaptation; 
reducing social vulnerability; and managing ecosystem resilience (Eakin et ah, 2009). 
Each of these approaches has been developed in specific policy contexts associated, 
respectively, with natural hazard mitigation, poverty and social welfare investment, and 
natural resource management. Each of the three approaches involves implicit trade-offs 
in both the process of policy formation and in policy outcomes, as seen in Table 1.1. 
Therefore, the selection of any particular framework for policy development also 
implies an implicit acceptance of a set of economic, political and social costs.
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Table 1.1: Implicit trade-offs in the development of climate policy using different 
approaches
Process criteria Risk-based
adaptation
approach
Vulnerability
approach
Resilience
approach
Spatial scale of 
implementation
Sector focus, eg., 
agriculture
Places,
communities,
groups
Coupled social- 
ecological systems
Temporal 
emphasis of 
implementation
Short-term and 
medium-term 
future risks
Past and present 
vulnerabilities
Long-term future
Policy goals Address known 
and evolving risks
Protect populations 
most likely to 
experience harm
Enhance systems 
capacity for 
recovery and 
renewal
Desired outcome Maximum loss 
reduction at lowest 
cost
Minimize social 
inequality and 
maximize capacity 
of disadvantaged 
groups
Minimize 
probability of 
rapid, undesirable 
and irreversible 
change
Source: Adapted from Eakin et al. (2009)
In relation to climate change, the risk-based adaptation approach has typically involved 
identifying the most significant climatic hazards affecting a place or economic sector, 
estimating the probability of exposure and likelihood of damage (risk), and assessing 
the most cost-effective and expedient means of reducing that risk to a level perceived 
as tolerable to the society exposed (Eakin et al., 2009). Therefore, policy is driven by 
known risks, or risks for which a certain degree of certainty can be calculated, and thus 
has an advantage of political expediency and the appearance of economic efficiency 
(Nelson et al., 2007). However, the risk-based adaptation approach is responsive to 
place-based risks posed to specific activities and populations, but at the potential 
expense of inter-generational equity and cross-spatial externalities of adaptive actions 
(Eakin et al., 2009). This approach therefore cuts future uncertainty out of the debate by 
focusing on known risks (Nelson et al., 2007; Eakin et al., 2009).
Vulnerability reduction approaches emerged as a moral response to observed social 
inequalities in the impacts of social and environmental change (Wisner et al., 2004; 
Adger, 2006). Policy interventions in this approach target specific groups that are
3
considered to be at risk to loss and harm (O'Brien and Leichenko, 2003; Paavola and 
Adger, 2006). Vulnerability thus focuses on reducing the exposure or sensitivity of 
these disadvantaged populations, and/or enhancing their capacities to manage risks and 
cope with loss via transfers of resources and targeted investments. The issues of 
economic cost and efficiency are of secondary importance to the primary goal of 
reducing harm to the target population (Eakin et al., 2009). Therefore, vulnerability- 
based climate policy may focus attention on deep-rooted inequalities in acquiring basic 
needs and entitlements. Also, vulnerability approaches suggest that some risks are 
unacceptable and should be avoided at all cost (Adger et ah, 2009c).
The resilience approach is designed to build system capacity to cope with change 
through maintaining flexibility. It acknowledges that vulnerabilities are inherent to any 
system (Nelson et ah, 2007). The resilience approach is characterized by the premise 
that there is no long-run trade-off between ecological integrity and human welfare; 
sustainability is only achieved through conceiving the social-ecological system as 
integrated and independent over time. It suggests that system resilience and learning 
can come at the expense of loss to individuals (Adger et ah, 2009b). Therefore, a 
resilience approach might face significant obstacles in terms of political legitimacy if it 
privileges the long-term public good over immediate human needs (see Eakin et ah, 
2009; Cannon and Muller-Mahn, 2010).
Trade-offs will be associated with the adoption of each policy approach to deal with 
climate variability and change. Therefore, all approaches may need to be combined to 
ensure that climate change policy addresses the many needs of the multiple 
stakeholders (Eakin et ah, 2009). However, in most developing countries strong 
emphasis has been placed on poverty reduction and economic growth but less on 
sustainable resource management. This emphasis on immediate concerns does not 
address the underlying causes of vulnerability. Environmental degradation and resource 
depletion are likely to threaten the sustainable livelihood of the poor who largely rely 
on ecosystem services for their well-being. It is undeniable that climate policy must pay 
attention to existing populations that face high exposure and sensitivity to climate- 
induced harm. However, governments can help vulnerable populations by buffering 
short-term harm while investing to reduce future uncertainties. By so doing both 
immediate concerns and long-term goals can be met (Eakin et ah, 2009).
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1.1.4. Effects of climate change in Vietnam
Several recent studies concur that Vietnam is one o f the most vulnerable countries in 
the world to climate change (see Dasgupta et al., 2007; IPCC, 2007; ADB, 2007; 
Oxfam, 2008; Few and Tran, 2010). For example, Vietnam faces annual risks from 
floods and tropical cyclones (Wickramanayake, 1994; Imamura and Dang, 1997; Kelly 
et al., 2001; UNDP, 2004). The current state o f exposure to climate impacts is best 
assessed by looking at past impacts o f climate-related disasters. For example, in 
Vietnam from 1953 to 2010, nearly 25,000 people were killed by natural disasters and 
77 million people were affected in some way (World Bank, 2010). Human losses to 
extreme weather events can serve as a reliable indicator o f vulnerability to climate 
change (Patt et al., 2010). The National Target Program on Responding to Climate 
Change (see Box 1.1) recognizes that the mountainous regions o f Vietnam are, along 
with its coastal regions, at high risk o f natural hazards and disasters, and climate 
change impacts (GoV, 2008).
Box 1.1: Summary of Vietnam National Target Program (NTP)
National Target Program (NTP) on Responding to Climate Change was developed with the 
involvement of many national ministries and local areas, and approved by the Government of 
Vietnam in 2008 with the Decision 158/2008/QD-TTg 2/12/2008. The goals of the NTP are: 
(1) to identify the extent of climate change in Vietnam and its expected impacts; (2) to identify 
adaptation measures and policies; (3) to promote scientific and technological activities related 
to climate change; (4) to strengthen capacity building to respond to climate change; (5) to raise 
public awareness; (6) to promote international cooperation; (7) to mainstream climate change 
into socio-economic development strategies and all levels of planning; (8) to develop specific 
action plans and pilot projects to respond to climate change.
The NTP document indicates possible general sites of vulnerability to climate change. It also 
mentions the importance of carrying out detailed vulnerability assessments to supplement the 
above general picture. Vulnerable sectors identified include agriculture, water resources, and 
public health, with most vulnerable regions being coastal areas and mountain regions (see 
Figure 1.1). The NTP also recognized the potential impact of climate change on the 
achievement of the Millennium Development Goals. The Ministry of Natural Resources and 
Environment (MONRE) takes the overall role for implementation of the NTP and acts to help 
other ministries develop their own specific plans.
Source: GoV (2008)
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The NTP recognizes that climatic stresses in Vietnam will be felt strongly by the 
poorest, including many ethnic minority people in the uplands, where the majority of 
droughts, landslides associated with heavy rains, and temperature changes are already 
being felt. Vietnam is a multi-cultural society, comprising 54 ethnic groups. Ethnic 
minorities account for an estimated 13% of the population - more than 10 million 
people. The other 87% are ethnic Vietnamese (known as Kinh) who live predominantly 
in the lowlands (GSO, 2010). Ethnic minorities often reside in remote areas, and their 
comparative poverty and limited access to markets and services adds to their 
vulnerability. About 75% of Vietnam’s minority groups live in two regions, the 
Northern Mountainous Region (NMR), which borders China, and the Central 
Highlands, which border Laos and Cambodia (see Figure 1.1). In these two regions, 
local livelihoods are highly dependent on forest ecosystem goods and services, often in 
interplay with agricultural and livestock production. Stresses on food security and 
income for people with comparatively low resilience will mean further challenges in 
achieving the human development targets set by the Government and the globally 
agreed Millennium Development Goals (MDGs) (see Table 1.2). Climate variability 
and weather extremes are already compromising efforts to improve living standards and 
to achieve MDGs (UN-VN, 2009). For example, as documented in section 6.4.2 of this 
thesis, many households in the NMR were pushed back into poverty as a result of the 
2008 flood, 2009 drought, or the cold spells in 2008 and 2011.
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Table 1.2: Climate change and MDGs
Millennium Development Goals (MDGs) How climate change affects MDGs
1
Eradicate extreme poverty and hunger
Agricultural production and food security, 
access to clean water resources and 
employment that underpin the solution to 
extreme poverty and hunger are vulnerable to 
climate change.
2
Achieve universal primary education
Climate change stresses pose additional 
burdens on agricultural production and other 
subsistence activities like water collection, 
which may burden families enough to remove 
children from school. Climate change also 
threatens to increase the displacement and 
migration of families thus disrupting and 
limiting education opportunities.
3
Promote gender equity and empower 
women
Women, the majority of the world's poor, are 
the most vulnerable to climate change. Their 
traditional roles as the primary users and 
managers of natural resources and primary 
caregivers mean they are involved in and 
dependant on resources that are put most at 
risk by climate change.
4
Reduce child mortality
Climate change will worsen health primarily 
through: increased vulnerability to poor health 
due to reduced food security and water 
security; water-borne diseases associated with 
reduced water quality; more favourable 
conditions for the spread of vector-borne and 
air-borne diseases; and increased heat stress.
5
Improve maternal health
As above
6
Combat HIV/AIDS, malaria and other 
diseases
As above
7
Ensure environmental sustainability
Climate change will cause fundamental 
alterations in ecosystem relationships, change 
the quality and quantity of available natural 
resources, & reduce ecosystem productivity.
8
Global partnership for development
Climate change threatens to exacerbate current 
challenges to the achievement of the MDGs. 
For example, funding for development and 
adaptation must be greatly increased to meet 
the needs of the poor.
Source: UNDP (2011)
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This thesis uses the Northern Mountainous Region (Figure 1.1) of Vietnam as a case 
study of vulnerability and adaptation to climate change. Every year in Vietnam the 
northern mountainous area is threatened by typhoons, storms and landslides in the rainy 
season or drought in the dry season (see Figure 1.1). In the NMR, agricultural crops are 
particularly vulnerable to climate incidents, as demonstrated by recent flooding, a long 
period of unusually cold weather in 2008, and drought. The rate of climate changes 
predicted under most future scenarios indicate Vietnam will have millions of people 
who will need to deal with these increased hazards (MONRE, 2009). In addition to 
climate change, rural communities are vulnerable to multiple interacting stresses, for 
example, food insecurity, rising inequality, limited access to government services (in 
particular health care and education) and environmental degradation (FAO, 2004; 
Chaudhry and Ruysschaert, 2007; World Bank, 2010). Climate change will compound 
the existing stresses and make people more vulnerable (Chaudhry and Ruysschaert, 
2007). Therefore, the key questions to ask are, first, how are they vulnerable, and to 
what; and then, how to reduce their vulnerabilities and increase their adaptive capacity 
and resilience. This thesis explores these questions with the aim of helping develop an 
effective framework for policy and management responses in the NMR of Vietnam 
which would enable local communities both to improve their livelihoods and to manage 
natural resources more sustainably. From the case study of the NMR, some broader 
conclusions will be drawn on how vulnerable communities elsewhere might improve 
their livelihoods and manage natural resources more sustainably in the context of 
climate change.
The NMR has been selected as the focus for this thesis because (1) it has, as noted 
above, suffered a number of extreme weather events in recent years, and these provide 
illuminating case studies on how people have responded to the kinds of extreme events 
that are likely to increase due to future climate change; (2) the region contains some of 
the most marginalised ethnic minority groups in the country who, due to a range of 
social disadvantage factors, are particularly vulnerable to possible climate change; (3) 
the author has lived and worked in the area most of his life, and hence has a good 
understanding of local issues. Given the ‘place-based’ localised impacts of climate 
change and the constraints of PhD research, the study did not attempt to study the NMR 
as a whole; rather, a detailed local case study of the Ba Be district of Bac Kan province 
was conducted (see section 5.4).
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Figure 1.1: Likely impacts of climate change across regions of Vietnam
Source: Adapted from Oxfam (2008)
Key concerns associated with climate change in the northern mountainous regions of 
Vietnam are drought in the dry season; soil erosion, landslides and flooding in the rainy 
season, all of which have increased as poor forest management and the clearance of 
trees on sloping land have combined with increasingly severe rainfall; and changed 
temperature regimes such as more cold spells (ISPONRE, 2009; MONRE, 2009). 
Perceptions of climate change in the region are that rains are less regular and that 
seasons are becoming harsher (MONRE, 2009). Experiences of climate variability, 
manifested in the increased length and frequency of droughts, floods and cold spells, 
have increased the existing vulnerability of local communities. In recent years, a 
succession of crises precipitated by severe droughts (2009, 2010) and cold spells (2008,
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2011) has led to widespread crop failure and livestock death (section 6.3), and has 
forced large numbers of people look for wage work as labourers (section 7.2.2.1). 
Traditional coping strategies based on social networks have been affected because 
severe droughts affected all households and the cold spell caused massive loss of cattle 
and crops among community members (section 1 2 .2.6). Traditional knowledge has 
increasingly been eroded as it is not passed on (section 7.5.6).
1.1.5. Research gap
Adaptation is increasingly seen as both a necessary and urgent response to climate 
change, as discussed earlier. Recently, climate change adaptation has increasingly 
attracted the attention of many researchers. However, human adaptation still remains an 
insufficiently studied aspect of the climate change research (Berkes and Jolly, 2001; 
Schneider et ah, 2007; Barnett, 2010; Lahsen et ah, 2010). For example, there are 
significant gaps in our knowledge with regard to impacts, the potential and nature of 
adaptation, and vulnerabilities of human and natural systems (Schneider et ah, 2007). 
Also, there is little research on adaptation that seeks to inform decision makers 
(Barnett, 2010). Thus, it is important to investigate the questions of adaptation and 
change in terms of social-ecological resilience using lessons from place-specific case 
studies. The lessons learnt could help to inform policy intervention for successful 
adaptation strategies.
Little is known about climate change impacts and adaptation experiences in forested 
mountain regions globally. For example, very little research to date explicitly examines 
forest people’s coping strategies (Takasaki et ah, 2004). In addition, while the 
vulnerability of forests to climate events has been well documented (see Seppala et ah, 
2009), the vulnerability of forest communities to these same climate events is not as 
well known (Moran et ah, 2006; Innes and Hickey, 2006). Since climate change is 
expected to have significant impacts on the capacity of forests to provide vital 
ecosystem services, it could have far-reaching consequences for the well-being of 
people living in affected areas (Innes and Hickey, 2006; Seppala et ah, 2009).
Mountains represent unique areas for the detection of climatic change and the 
assessment of climate-related impacts (Beniston, 2003). Mountains are amongst the 
most fragile environments in the world (Price, 1995; Diaz et ah, 2003; Nogues-Bravo et
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al., 2007), and mountain ecosystems are susceptible to soil erosion, landslides and the 
rapid loss of habitat and genetic diversity (Beniston, 2003). Mountain regions are often 
a repository of biodiversity, water and other ecosystem services (Woodwell, 2004). 
However, in developing countries like Vietnam, mountain regions are also being 
greatly impacted by pressures from economic and population growth, and possible 
impacts from climate change. These growing pressures provide examples of the mix of 
factors that will most likely affect communities living in these regions.
While the Government of Vietnam is increasingly recognizing the threats facing 
Vietnam from climate change, there have been few government research programs 
focused on identifying social vulnerability and addressing adaptation (see World Bank, 
2010). For example, although there have been some previous studies and surveys on 
vulnerability and adaptation in coastal region of Vietnam (e.g., Adger, 1999; Oxfam, 
2008; Son et al., 2009), this study appears to be the first such study in the Vietnam's 
NMR. In addition, Vietnam's first national communication to the UN Framework 
Convention on Climate Change in 2003 listed only a few technical possibilities for 
adaptation, like introducing new drought resistant crops and building sea dykes higher 
(GoV, 2003). The adaptation strategies proposed were primarily top-down, 
government-led programs focused on infrastructure and technology investment, and 
made little reference to differentiating levels of vulnerability among Vietnam’s 
population, or to strategies for adaptation that might emerge bottom-up, from 
communities themselves (World Bank, 2010). Vietnam has developed a National 
Target Program for Climate Change, adopted by the government in December 2008, 
but the document has little to say about how adaptation will take place and who will be 
the most vulnerable populations beyond noting that coastal areas and mountains are 
presumed to be the most vulnerable places (GoV, 2008; Fortier, 2010).
Currently, government plans for vulnerability and adaptation assessment tend to be 
focused on sector-wide and quantitative vulnerability assessment needs for the whole 
country, and on solutions that the government can implement through policy or 
financial planning. To date, little attention has been paid to social vulnerability, 
institutional capacity, or the role of local collective action and social capital in building 
resilience and adaptive capacity outside of government programs (see also Adger, 
1999; World Bank, 2010). Clearly there is much work to be done in understanding the
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vulnerability of communities, and in identifying the adaptive capacity of thousands of 
local communities that are likely to be affected by climate change as well as other 
interacting stressors and/or pressures (GoV, 2008; ISPONRE, 2009; MONRE, 2009). 
Understanding vulnerability to the impacts of climate change and identifying 
adaptation measures to cope with these impacts require local assessment of 
vulnerability that can help find actual answers to the questions about who and what are 
vulnerable, to what they are vulnerable, how vulnerable they are, what are the causes of 
their vulnerability, and what responses can lessen their vulnerability (Acosta-Michlik et 
al., 2008; Cutter et al., 2012).
1.2. Research aim and questions
The main objective of this study is to improve the understanding of vulnerability, 
adaptation and resilience among communities in the northern mountainous region of 
Vietnam to climate change and related stresses. This will be done by exploring the 
main and subsidiary research questions of:
Main research question:
How could communities in Vietnam’s NMR become more resilient to climate and other
stresses?
Subsidiary questions:
1. In what ways are NMR communities vulnerable?
2. How have communities in the past adapted to climate pressures and how can 
they increase their adaptive capacity?
3. What factors contribute to building their resilience?
The main objective of subsidiary question 1 is to examine how people in the NMR are 
vulnerable to current climate variability and weather extremes, using these as a proxy 
for their vulnerability to climate change in the future. In answering question, it is 
important to find out who are vulnerable to what and why. The focus of this question is 
to identify the processes and factors that shape local vulnerability. This is addressed in 
Chapter 6. When dealing with climate-related risks, the starting point for adaptation 
measures that build and reinforce resilience is an understanding of current vulnerability 
to climate variability and change (Sperling and Szekely, 2005). An established way of 
examining vulnerability to climate change is through the identification and examination
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of cases with historically analogous conditions (Smit and Wandel, 2006; van Aalst et 
al., 2008; Ford et al., 2010).
The purpose of subsidiary question 2 is to study the responses to specific climate 
shocks in the NMR (2009 drought, 2008 flood and 2008 cold snap) in order to draw 
lessons for future adaptation. This is addressed in Chapter 7. While it is impossible to 
say to what degree the climate shocks and stresses we are experiencing now are the 
direct result of climate change, climate change research reveals that such shocks and 
stresses will increase (IPCC, 2007; 2012). It is therefore essential that we study human 
responses to such current events. Also, as climate change continues and probably 
accelerates, humans are moving into novel biophysical conditions where knowledge of 
the past will not always be a good guide to what can be expected in the future, or how 
to deal with it. However, in this thesis, it is taken as an assumption that past extreme 
events are analogous events to what is likely to happen in the future at least in the short 
to medium term, and that we therefore need to do everything we can to learn from these 
past events. We can learn from coping strategies for climate variability and weather 
extremes to better adapt to future climate change (see also Ford et al., 2006). In fact, 
Berrang-Ford et al. (2011) found that extreme events are important adaptation stimuli 
across regions. Examining experience and response to climate variability, change and 
extremes can provide an empirical foundation for characterizing how communities 
manage and experience climate-related risks; identifying processes and conditions 
which determine the efficacy, availability and success of adaptation; establishing a 
range of possible societal responses to future change; and helping identify barriers to 
adaptation (see Ford and Smit, 2004; Smit and Wandel, 2006; Ford et al., 2007; Ford et 
al., 2008). Barriers to adaptation are likely to be important in determining vulnerability 
and adaptability to future change (Ford, 2009).
Subsidiary question 3 will explore strategies that build resilience in the case study area. 
This is addressed in Chapter 8. The discussion is built on the analysis of adaptation, but 
with greater emphasis on dealing with uncertainty and change. It employs the cluster of 
resilience factors (see Folke et al., 2003; Berkes, 2007) as a framework to analyze 
factors which contribute to building resilience in social-ecological systems, by 
reviewing the literature and linking that with observations from the field work for this
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study. The purpose is to examine vulnerability and adaptation through the lens of 
resilience thinking.
1.3. Scope of research
To achieve the research aims and answer the research questions, I adopt a research 
framework which draws on the linkage of three conceptual frameworks: 1)
vulnerability analysis, 2) resilience and 3) adaptive capacity. These three frameworks 
are outlined in detail in sections 2.3, 2.4 and 2.5.
The focus of the analysis in this study is on coupled human-environment systems (see 
Turner et al., 2003a) or social-ecological systems (see Berkes and Folke, 1998; 
Anderies et ah, 2004; Folke, 2006; Gallopin, 2006). The concept of social-ecological 
systems lies at the heart of the discussion of environmental change vulnerability, 
adaptation and resilience. Central to it is the idea that human action and ecological 
structures are linked and dependent on each other (Fraser et ah, 2003; Warner, 2010). 
The concept acknowledges that environmental and social systems together construct 
the vulnerability of households and communities (Paavola, 2008). Turner et ah (2003a) 
suggest that looking at coupled human-environment systems, instead of one or the other 
constituent system, highlights the role of the sequence and interactions of stressors, 
complexities, and issues of scale in vulnerability analysis (see Fekete et ah, 2010 for a 
discussion of the scale issue in vulnerability assessment). The greater resolution of this 
approach renders it “placed-based” because the conditions of the coupled human- 
environment system are highly localised (see also Ford and Smit, 2004; Smit and 
Wandel, 2006; Ford et ah, 2007; Ford et ah, 2008).
The case study selected for this explanation of a human-natural system is Ba Be district 
of Bac Kan province in northern Vietnam (section 5.4.1). I apply a participatory 
approach to vulnerability assessment using six villages as case studies and using 
drought, flood and cold snaps as study events (section 6.3). Three ethnic groups 
included in this study are Tay, Dao and FTmong. I look at the way people experience 
and manage these climate risks at both household and community level. I also look at 
how government policy responds to particular climate risks, that is, drought, flood and 
cold snaps.
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A focus on livelihoods
Rural poor people in Vietnam, as in other developing countries, are often the first to be 
affected by weather extremes and climate variability, and are likely to be more affected 
by climate change. Given that the poor are most vulnerable to disruptive shocks and 
trends such as climate-related disasters and climate change, building their resilience 
requires an understanding of how their livelihoods are constructed. Thus, identifying 
entry-points for adaptation strategies requires answers to three key questions: (1) why 
are they vulnerable? (2) how do they cope? and (3) how might this change as a result of 
climate change? (Hammill et al., 2005).
It is neither the purpose nor within the scope of this thesis to conduct a quantitative 
assessment of vulnerability and adaptation in the case study area or to develop an index 
of vulnerability. The focus of this study is the meaning and process of vulnerability and 
adaptation from local perspectives. This research is mainly qualitative. The reasons for 
this are explained further in section 4.3.2.
1.4. Overview and Thesis structure
This thesis is presented as nine chapters, including one introductory chapter and one 
research framework chapter, one chapter describing research methodology, one chapter 
reviewing responses to climate change globally, one chapter describing the case study 
systems of interest, three chapters discussing the findings and a conclusion chapter. The 
structure of the thesis is presented in Figure 1.2.
After the introduction in Chapter 1, Chapter 2 presents the research framework drawing 
on the linkage of three conceptual frameworks -  vulnerability analysis, resilience and 
adaptive capacity. Chapter 3 provides a review of responses to climate change globally 
in order to draw some lessons for climate change adaptation policy in Vietnam. Chapter 
4 spells out the research methodology and data collection methods used to support the 
thesis. Chapter 5 introduces the case study systems of interest, which includes a 
description of the human and natural systems being investigated. Chapters 6, 7 and 8 
address the research questions (see section 1.2): Chapter 6 answers the question “who 
are vulnerable to what and why”; Chapter 7 examines how they have coped and 
adapted to climate shocks and stresses; Chapter 8 explores how communities have 
managed to build their resilience. Chapter 9 concludes the thesis by responding to the
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research aim (see section 1.2) with a discussion of the key findings of the thesis and 
associated implications of these findings as they apply more broadly in similar problem 
situations in Vietnam and in the world.
9. Conclusions1. Introduction
Resilience
8. Building resilience
Coping and adaptation 
7. Coping strategies in NMR
Vulnerability 
6. Vulnerability to climate 
change in NMR
Human-Natural system 
5. The case study systems of 
interest in NMR
Theory and literature
2. Conceptual frameworks
3. Coping strategies: a review
Methodology 
4. Research methods
Figure 1.2: Thesis structure 
1.5. Contribution of research
This study is intended to enhance our understanding of vulnerability, resilience and 
adaptive capacity of people and communities to climatic risks and other stressors by 
drawing on the linkage between three conceptual frameworks: vulnerability analysis, 
resilience and adaptive capacity. The findings of this study conclude that building 
adaptive capacity is central to both reducing vulnerability and enhancing resilience 
(section 9.4.2).
This study shed lights on how ethnicity factor determines how communities are 
vulnerable and how they cope with disasters and climate extremes. It is reasonably 
well-known that gender, age, wealth, ethnicity, livelihoods, entitlements and health are
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among the key social factors that influence coping responses by households and 
communities (Goulden et al., 2009, IPCC, 2012). However, our knowledge and 
understanding of how ethnicity and related factors affect local vulnerability and coping 
capacities is still limited. As demonstrated in this study, ethnicity played a key role in 
determining how households and communities were vulnerable and responded to 
shocks and disasters (sections 6.4.2 and 7.5.1).
In addition, this study advances the understanding of climate change adaptation at a 
community level and, in so doing, contributes to a larger and more generic discussion 
of community adaptive capacity. The study results are useful in two distinct ways. One 
is that it engaged community members in the case study district assessing their ability 
to deal with climate change, and in doing so has produced original insights into this 
important process. The engagement should also enable these community members to 
better respond to the challenges of climate change adaptation through participatory 
learning (Bardsley, and Sweeney, 2010; Bardsley and Rogers, 2010). A further 
contribution is that it provides policy-makers with some indication of local responses to 
climate change among vulnerable groups, and thus provides important guidance for 
policy development to facilitate climate change adaptation (sections 7.5 and 9.1.2).
Although the focus of this thesis is on mountain communities in northern Vietnam, the 
analysis sheds light on related fields of enquiry. Particularly, the study demonstrates 
how any study of climate change adaptation needs to be closely aligned with work on 
community capacity, sustainability and resilience. It supports and enhances the 
argument that adaptation needs to be rooted in both reducing vulnerability and 
enhancing resilience of communities to climate change (section 9.4.1).
Finally, this study uses, builds upon, and contributes to recent literature on 
vulnerability, adaptation/adaptive capacity and resilience (see Smit and Pilifosova, 
2001; Adger, 2006; Walker and Salt, 2006). The findings of this study show that by 
drawing on the linkage between vulnerability, resilience and adaptive capacity, research 
on climate change can accommodate both uncertainty factors in a changing climate (a 
resilience approach) and multiple risks faced by the rural communities (a vulnerability 
approach) (section 2.6).
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Chapter 2 Vulnerability analysis, resilience 
framework, and adaptive capacity: conceptual
frameworks
2.1. Introduction
The chapter presents the conceptual framework for this study, demonstrating the links 
that can be drawn between vulnerability analysis, a resilience framework and adaptive 
capacity. First, it briefly outlines the linkages between vulnerability, resilience and 
adaptive capacity as organizing concepts for this study. Then, it discusses each 
conceptual framework in more detail. The final section summarizes the conceptual 
frameworks for this study.
2.2. Vulnerability, adaptive capacity and resilience: the linkages
Vulnerability, adaptation and resilience are concepts that are finding increasing 
currency in several fields of research as well as in various policy and practitioner 
communities (Cutter, 2003; Knutsson and Ostwald, 2006; Vogel et al., 2007). For 
example, vulnerability and resilience are two key concepts of natural hazard studies 
(Klein et al., 2003; Buckle, 2006; Gaillard, 2007). The views expressed in the literature 
range from considering vulnerability as the flip side of resilience (e.g. O’Brien et al. 
2004) to have resilience as one of the component of vulnerability (e.g. Turner et al. 
2003a). Some argued that vulnerability does not appear to be the opposite of resilience, 
because the latter is defined in terms of state shifts between domains of attraction 
because the concept of resilience presumes the existence of multiple stability domains 
and the tolerance of the system to perturbations that facilitate transitions among states 
(Carpenter et al., 2001), while vulnerability refers to structural changes in the system, 
implying changes in its stability landscape (see Gallopin, 2006). The two concepts can 
be seen as the two ends of a spectrum (Cannon, 2008a).
Over the last two decades, there has been a shift in thinking about causation in relation 
to disaster loss in terms of human vulnerability; the vulnerability/resilience paradigm 
has largely replaced the hazards paradigm (Haque and Etkin, 2007). The concepts of 
capacity and resilience reflect the emergence of the vulnerability paradigm (Gaillard, 
2010). Vulnerability refers to the pre-event, inherent characteristics of social systems
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that create the potential for harm (Cutter et al., 2008). In other words, the concept of 
vulnerability only focuses on the situation of a system before disaster, and is helpful for 
preparedness for the future hazards (Zhou et al., 2010). Resilience is the ability of a 
social system to respond and recover from disasters, and includes those inherent 
conditions that allow the system to absorb impacts, and adaptive processes that 
facilitate the ability of the social system to re-organise, change, and learn in response to 
a threat (Cutter et al., 2008). Therefore, disaster resilience is a process focused mainly 
on the in- and post-disaster stages and helps to enhance the abilities of the system to 
resist and recover, and the exploration of policy options for dealing with hazards (Zhou 
et al., 2010).
The concepts of vulnerability, adaptive capacity, and resilience are all related in non­
trivial ways (Gallopin, 2006; Cutter et al., 2008; Renaud et al., 2010). However, as 
shown in Figure 2.1, different authors see the relationship between vulnerability, 
resilience and adaptive capacity in different ways (Cutter et al., 2008). For example, 
Adger (2006) and Folke (2006) seeresilience as an integral part of adaptive capacity 
(Fig. 2.1 A); meanwhile for Cannon (2008b), the concept of resilience is similar to the 
idea of coping capacity. For example, adaptive capacity is a key feature of resilient 
systems (Nelson et al., 2007). Other authors view adaptive capacity as a main 
component of vulnerability (Fig. 2.1 B) (IPCC, 2001; O'Brien et al., 2004a, b). Within 
the climate change literature, vulnerability is often conceptualised as a function of three 
interacting elements: exposure, sensitivity, and adaptive capacity (Adger, 2006). A 
third view sees them as nested concepts within an overall vulnerability structure (Fig. 
2.1 C) (see Gallopin, 2006). In natural hazard research, the definition of resilience is 
referred to mean the ability to survive and cope with a disaster with minimum damage 
(Berke and Campanella, 2006 cited in Cutter et al., 2008). Resilience is considered an 
outcome when defined as the ability to recover from or cope with a hazard event and is 
embedded within vulnerability (Fig. 2.1 D) (Manyena, 2006). When compared to the 
global change perspective, hazards researchers often embed adaptive capacity within 
resilience (Fig. 2.1 E) (Paton, 2006; Paton and Johnston, 2006).
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Figure 2.1: Conceptual linkages between vulnerability, resilience and adaptive 
capacity
Source: Adapted from Cutter et al. (2008)
Note: A-F represents different perspectives of linkages between vulnerability, 
resilience and adaptive capacity, as discussed below.
This study views vulnerability, resilience and adaptive capacity as three different but 
often linked concepts (Fig. 2 .IF). Adaptive capacity is seen as a main component of 
vulnerability and resilience. Therefore, an approach that can both reduce vulnerability 
and enhance resilience of the systems is to increase the adaptive capacity. Focusing on 
adaptive capacity emphasizes that disaster-affected people should not be seen as 
helpless victims. Instead, development policy should increase their adaptive capacity 
and to reduce future risk (Gaillard, 2010). In addition, Adger (2006) argues that both 
vulnerability research and resilience research have common elements of interests -  the 
shocks and stresses experienced by the social-ecological system, the response of the 
system, and the capacity for adaptive action. The points of convergence are more
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numerous and more fundamental than the points of divergence. Similarly, Turner 
(2010) argues that vulnerability and resilience constitute different but overlapping 
research themes embraced by sustainability science. Although this study views
vulnerability, resilience and adaptive capacity as three different but related concepts, 
for the purpose of this study, I will discuss the findings of research around three themes 
in three different chapters (chapter 6, 7 and 8). The purpose is to come up with 
recommendations for vulnerability reduction, building adaptive capacity and resilience 
where the approaches to three concepts are different, as discussed in chapters 2, 6, 7 
and 8.
2.3. Vulnerability analysis
2.3.1. Vulnerability: a contested concept
Vulnerability is a concept that has been used in different research traditions and there is 
no consensus on its meaning. The concept of vulnerability is not unique to the climate 
change scholarship; it has roots in the natural hazards, food security, and political 
ecology literature (Kelly and Adger, 2000; McLaughlin and Dietz, 2008). Its 
conceptualization varies in terms of the components of vulnerability, at least in its 
terminology. Some groups conceptualise vulnerability as being constituted by 
components that include exposure to perturbations or external stresses, sensitivity to 
perturbations, and the capacity to adapt (e.g. O'Brien et al., 2004a). Other groups view 
vulnerability as being constituted by components of exposure, sensitivity, and 
resilience (e.g. Turner et al. 2003a, b). Meanwhile, others conceptualize vulnerability as 
a function of exposure and adaptive capacity, arguing that exposure and sensitivity are 
inseparable, and that resilience is a subset of adaptive capacity (e.g. Ford and Smit, 
2004; Smit and Wandel, 2006). Gallopin (2006) argues that resilience seems to be a 
proper subset of capacity of response or adaptive capacity. However, Turner et al. 
(2003a, b) consider both capacity to cope or respond and adaptive capacity as 
components of the resilience of a system.
In the IPCC third assessment report (2001), vulnerability is defined as a function of the 
character, magnitude and rate of climate variation to which a system is exposed, its 
sensitivity, and its adaptive capacity. However, as argued by Eakin and Luers (2006), 
neither these attributes nor the relationships between them are well-defined. Therefore,
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clarifying the meaning and use of the concept of vulnerability has become a central 
focus of recent cross-disciplinary efforts in vulnerability analysis (Renaud et al., 2010). 
Adger (2006) reviews the approaches to vulnerability originating in the social and the 
natural sciences and concludes that vulnerability is most often conceptualised as a 
function of exposure to perturbations or external stresses, sensitivity to perturbation, 
and adaptive capacity. However, diverse views regarding the precise meaning of 
vulnerability are also expressed. For example, vulnerability is thought of as a 
susceptibility to harm, a potential for a change or transformation of a system when 
confronted with a perturbation, rather than as the outcome of this confrontation (see 
Gallopin, 2006). In this conceptualisation, vulnerability, resilience, and adaptive 
capacity are seen as nested concepts within an overall vulnerability structure (Figure 
2.1-C).
The vulnerability approach of Ford and Smit (2004) conceptualises vulnerability to 
climate change as a function of exposure and adaptive capacity. Exposure reflects the 
susceptibility of people and communities to climatic conditions, and adaptive capacity 
reflects a community’s potential or ability to address, plan for, or adapt to exposure. In 
this conceptualisation, vulnerability at a local level is viewed as being conditioned by 
social, economic, cultural, political and climatic conditions and processes, operating at 
multiple scales over time and space, which affect community exposure and adaptive 
capacity (Ford et al., 2008). As argued by Ford et al. (2008), this is broadly consistent 
with other approaches to vulnerability, including Turner et al. (2003a), Smit and 
Wandel (2006), and Eriksen et al. (2005). As argued by Fussel (2007) there is no single 
‘best’ conceptualisation of vulnerability that would fit all assessment contexts.
This study follows the place-based concept of vulnerability (Turner et al. 2003a &b; 
Ford and Smith, 2004; Smit and Wandel, 2006) because vulnerability and adaptation to 
climate change are exceedingly variable and linked to local contexts and places 
(O'Brien et al., 2004b; Leichenko and O'Brien, 2002). Therefore, one-size-fits-all 
approaches are likely to miss socio-economic and political-institutional dynamics of 
vulnerability and, hence, risk being ineffective, if not counterproductive (Tschakert, 
2007). The components of vulnerability adopted in this study are illustrated in Figure 
2.2. Vulnerability is determined not only by exposure to hazards (perturbations and 
stresses) but also resides in the sensitivity and resilience of the systems experiencing
22
such hazards. Within this approach, vulnerability at a local level is viewed as being 
conditioned by social, economic, cultural, political and climatic conditions and 
processes, operating at multiple scales over time and space, which affect community 
exposure, sensitivity and adaptive capacity (Ford and Smit, 2004; Ford et al., 2008).
Vulnerability
Exposure Sensitivity Resilience
Coping: 
e.g. extant 
programs 
and policy
Human 
conditions: 
human capital 
and
endowments
Environmental 
conditions: 
natural capital 
endowments
Impact: e.g. 
loss of life, 
economic 
production
Adjustment and 
adaptation: e.g. new 
programs, policy
Components:
individuals,
households,
ecosystems
Characteristics:
frequency,
magnitude,
duration
Figure 2.2: Components of vulnerability
Source: After Turner et al. (2003a)
2.3.2. People's vulnerability and disasters
There has been a long tradition of examining the vulnerability of people and places to 
natural hazards, such as floods, drought, and wild fires (Grothmann and Patt, 2005; 
Berrang-Ford, 2011). The recognition that climate change may lead to more extreme 
events provides a direct link from this line of research to work on climate change 
vulnerability and adaptation (McBean, 2004; IPCC, 2007). Much of the literature on 
climate adaptation is reflected in studies about vulnerability and adaptation to climate
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change and in studies about natural hazards and responses, especially related to periods 
of drought, storms, and floods. The main contribution of hazard research to adaptation 
is what Wisner et al. (2004: 49) call ‘the social production of vulnerability-' (see also 
Ribot, 1995); this is a key contribution to understanding how, where and why the 
impacts of climate variability and change manifest (Wolf et al., 2009). An 
understanding of how a natural hazard event develops into a disaster is important for 
policy and management responses.
2.3.2.1. Natural hazards and disasters
1. Natural hazards
Natural hazards are those components of naturally occurring events, such as tropical 
storms1 and floods, capable of threatening people and their properties. The term 
‘hazard" is commonly used to refer to the extreme natural events which may affect 
different places singularly or in combination at different times (Blaikie et al., 1994; 
Wisner et al., 2004). However, poorly planned development interventions may also 
become a source of hazard (O’Brien et al., 2006). For Turner et al. (2003a), hazards are 
threats to a system, comprised of perturbations and stress (and stressors, the sources of 
stress). They explain perturbations as major spikes in pressure beyond the normal range 
of variability in which the system operates, and commonly originate beyond the system 
or location in question. Stress is a continuous or slowly increasing pressure, commonly 
within the range of normal variability. Stress often originates within the system, and 
stressors often reside within it. Today, natural hazards remain a serious and constant 
challenge to poverty reduction and development in many countries in the world, 
particularly developing countries (Zou and Wei, 2010). They are also a significant part 
of risks in mountain regions (Hewitt, 1992).
2. Natural disasters
There is no agreed definition of what a ‘disaster’ is (Smith, 2004). Thus, a disaster is 
understood to occur when a large number of people experience a hazard and suffer 
severe damage and/or disruption of their livelihood system in such a way that recovery 
is unlikely without external assistance (Blaikie et al., 1994; Paton and Johnston, 2006; 
Ibarraran et al., 2009). Although it is inappropriate scientifically to attribute any single
1 Called cyclones in Australia, hurricanes in America and typhoons in Vietnam.
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extreme event to the impacts of climate change, there is scientific consensus that 
climate-related hazards are becoming increasingly frequent and more intense (Cannon 
and Muller-Mahn, 2010). For example, on average, 23 climatic disasters occurred 
globally per year in the 1950s, 150 in the 1980s, and 357 in 2000-2008 (UNISDR, 
2008). Climatic disasters account for more than 75% of all natural disasters (UNISDR, 
2008; EM-DAT, 2009). About 90% of all people killed by disasters between 1970 and 
1999 were victims of climate-related hazards (see Thomalla et al., 2006). Floods, 
tropical storms and drought are example of climate-related hazards. Floods are one of 
the most devastating of all hazards globally (UNISDR, 2008; Rodriguez et al., 2009). 
Therefore, a key part of this thesis is examining the way in which local populations are 
vulnerable to climate related extreme events such as floods and droughts, how they 
cope with them, and how they can increase their adaptive capacity and resilience. The 
answers to these questions will have implications for policy and management responses 
to both current weather extremes and climate variability, and to climate change.
2.3.2.2. How and why have natural hazards become disasters?
Hazards such as floods and droughts are natural events; however, disasters are not 
natural. Disasters are conditioned by human activities. It is the way in which societies 
have developed that causes hazards to become disasters (Ayala-Carceldo, 2004; 
O'Brien et al. 2006). For Blaikie et al. (1994; also Wisner et al., 2004), disaster risk 
faced by people is a complex combination of vulnerability and hazard. Disasters are a 
result of the interaction of both; there is no risk if there are hazards but vulnerability is 
nil, or if there is a vulnerable population but no hazard event. Under this 
conceptualization, hazard is separated from social processes in order to emphasize the 
social causation of disasters. However, a hazard event is not isolated and distinct from 
the conditions that create vulnerability. Hazards are also intertwined with human 
systems in affecting the pattern of assets and livelihoods among people (Blaikie et al., 
1994). Therefore, disasters may be seen as the evidence of vulnerability, the lack of 
coping capacity and resilience (Bogardi, 2004; Kleinen, 2007; Gaillard, 2010). There 
has been an increasing trend in terms of the number of reported natural disasters, the 
number of people affected, and the overall socio-economic impacts of these disasters 
(UNDP, 2004; Gregg and Houghton, 2006; Zou and Wei, 2010). Therefore, the 
reduction of vulnerability to hazards remains a key challenge for all countries, 
especially developing countries which tend to be very vulnerable to natural disasters.
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The strength of the natural hazard event, the vulnerability of people and their economic 
activities, and their ability to cope with the disaster determine the severity of the 
disaster’s effect. Therefore, one might find a moderate natural hazard event mapped 
into more severe natural disasters due to the vulnerability of a particular population or 
severe natural events that result in more moderate natural disasters due to the 
preparedness of people and their institutions (Ibarraran et al., 2009). Wijkman and 
Timberlake (1984) argue that natural disasters are failures in interactions between 
vulnerable people and a vulnerable environment. For example, Zong and Chen (2000) 
develop this idea by examining the main causes of the 1998 flood on the Yangtze River 
in China, and conclude that human activities have greatly increased the risk of the flood 
hazard. In particular, extensive reclamation of the lakes and fluvial islands in the 
middle basin has considerably reduced the flood water storage and drainage capacity of 
the Yangtze basin. Also, deforestation in the Yangtze catchment area has induced soil 
erosion, resulting in a large amount of sediment deposited in reservoirs whose storage 
capacity is thus reduced. The occurrence of extreme events is increasingly determined 
by the coincidence of hydro-climatic events, such as rainfall, impacting an environment 
modified by human activities (Bogardi, 2004; Sidle et al., 2004). Therefore, disaster 
mitigation should aim to improve both human and environmental conditions.
Disasters do not affect all members of society equally. Some groups in society are more 
prone than others to damage, loss, and suffering in the context of differing hazards. Key 
characteristics of these variations in impacts include class, ethnicity, gender or age 
(Blaikie et al., 1994) and also occupation and other life factors (Smith, 2004). Those 
most vulnerable to natural hazards tend to be women, the elderly, children, ethnic 
minorities, single-headed households, people engaged in marginal livelihoods, socially 
excluded groups (such as ‘illegal’ settlers and others whose rights and claims to 
resources are not officially recognized) and those with inadequate access to economic 
and social capital (Thomalla et al., 2006). Therefore, human vulnerability amplifies 
physical exposure to hazard through conditions of poverty and low socio-economic 
status (Smith, 2004; Kahn, 2005).
26
2.3.3. Processes and factors that shape vulnerability
Ford et al. (2007) argue that adaptation policy responses need to be based on an 
understanding of the processes that shape vulnerability. The most useful information 
for decision makers is that which shows the separate causes and drivers of 
vulnerability, rather than presenting vulnerability in an aggregated form (Patt et al., 
2009). There is a need to understand the underlying social, economic, institutional and 
cultural conditions that contribute to vulnerability (Eriksen et al., 2011). These 
underlying causes of vulnerability need to be addressed to reduce vulnerability and to 
enhance resilience of community to climate change. As argued by Kelly and Adger 
(2000), any strategy envisaged as feasible for coping with future climate change must 
be rooted in a full understanding of the complex structure and causes of present-day 
vulnerability. Vulnerability depends critically on context, and the factors that make a 
system vulnerable to a hazard will depend on the nature of the system and the type of 
hazard in question (Adger and Kelly, 2001; Adger et al., 2001). However, there are 
certain factors that are likely to influence vulnerability to a wide variety of hazards in 
different geographical and socio-political contexts. Reviewing the literature on the 
processes that shape vulnerability indicates that vulnerability is closely correlated with 
poverty, inequality, environmental degradation, lack of access to information and 
resources, and institutional effectiveness (see Brooks et al., 2005), race and ethnicity 
(see Ribot, 1995; Few, 2003). The processes and conditions that shape vulnerability are 
also clearly interrelated and reinforce each other.
2.3.3.1. Poverty and vulnerability
Poverty is one of the key factors that shape risk to hazards such as a flooding or 
drought (UNDP, 2004). Poverty has been described as an extreme deprivation of basic 
capabilities and well-being (Sen, 1999). Poverty has also been characterised as a lack of 
a sense of community and/or solidarity, the sense of lacking freedom and rights, 
feelings of insecurity in the face of natural disasters, violence or economic upheavals, 
and an inability to influence one’s own situation (see Eriksen and O’Brien, 2007). The 
OECD (2001) characterises poverty as the lack of opportunities for people to meet 
economic, social and other standards of well-being. This definition of poverty is much 
broader than an income-based interpretation, which is often simplistically captured by 
consumption indicators such as a US$1 or $2 per day poverty line. However, as argued
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by Sen (1999), the perspective of capability-poverty does not involve any denial of the 
sensible view that low income is clearly one of the major causes of poverty, since lack 
of income can be a principal reason for a person’s capability deprivation. Therefore, 
income poverty is still a useful indicator to human’s well-being, especially for 
developing countries. In Vietnam, income poverty is being used as the main poverty 
indicator by the Government and development agencies. However, ethnic minorities in 
Vietnam have their own culturally rooted definition of poverty. For them, lack of 
conditions for their well-being is a more culturally appropriate definition of poverty. 
For example, local communities value the conditions of having a “good life”.
Poverty and vulnerability are closely linked concepts (Hammill et al., 2005; Eriksen 
and O’Brien, 2007). In developing countries, poverty and vulnerability seem to go hand 
in hand (Few, 2003). Many of the processes that generate vulnerability to climate 
change are closely associated with poverty (Burton et ah, 2002). Often the poorest in 
rural areas occupy the most marginal lands and this forces people to rely on highly 
vulnerable livelihoods in hazard prone areas, particularly to drought and flooding. 
(Few, 2003). In addition, the poor may be not only more exposed to natural disasters, 
they are also more likely than the wealthy to suffer when disaster strikes. Poor 
households generally have fewer resources upon which to draw to counteract the 
impacts of disasters. Many researchers assert that generally the poor suffer more from 
hazards than the wealthy (Tol et al., 2004). Therefore, poverty and hazard vulnerability 
are inter-linked and mutually reinforced.
2.3.3.2. Inequality and vulnerability
Inequality is linked to vulnerability to the extent to which resources are allocated 
communally (Adger, 1999; Adger and Kelly, 2001). The skewed access to basic 
resources is an important determinant of vulnerability that plunges households and 
communities into poverty (Khandlhela and May, 2006). The interactions between 
poverty, inequality, and lack of entitlements are much discussed in the literature. 
Access to entitlements is based on the political representation of different groups. The 
limitation of access to entitlements aggravates inequality (Zou and Wei, 2010). 
Brouwer et al. (2007) observed that communities with a more equal distribution of 
income and wealth are more likely to spend resources on collective projects such as
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hazard protection and mitigation than if resources are concentrated in the hands of a 
small section of the population.
Vulnerability is also determined by income inequality (Adger, 1999; 2000b). A study 
of climate change and flooding in Bangladesh found that in general households with a 
lower income and less access to natural assets face higher exposure to risk of flooding. 
Furthermore, disparity in income and asset distribution at community level tends to be 
wider at higher risk exposure levels, implying that individually vulnerable households 
are also collectively more vulnerable (Brouwer et ah, 2007). Disaster vulnerability is 
closely associated with the economic gap between rich and poor (Smith, 2004). 
Therefore, development policies need to aim at lessening income inequality. A higher 
level of income equality tends to produce more cohesive communities that are better 
able to collectively support each other (Brouwer et ah, 2007). However, this might not 
be achieved in the absence of effective institutional arrangements (Adger, 1999; Adger 
and Kelly, 1999).
2.3.3.3. Environmental degradation
Environmental degradation is one of the factors contributing to increasing vulnerability 
of the poor to natural hazards (Adger and Kelly, 2001). Degradation of land cover and 
soils leads to declining productivity of agricultural production and therefore reduces the 
value of natural assets available to people. Human well-being depends on the sustained 
supply of ecosystem services; thus, unsustainable use of ecosystem services increases 
vulnerability (Schroter, 2009). Biological resources provide the raw materials for 
livelihoods, agriculture, medicine and industry. Forests, grasslands, freshwater and 
other natural ecosystems provide a range of services which are vital to human welfare: 
regulating water flows and water quality, flood control, pollination, carbon 
sequestration, soil conservation, and nutrient and hydrological cycling (MA, 2005). 
Therefore, biodiversity loss will lead to the erosion of ecosystem services and will 
increase vulnerability to the impacts of climate change (UNEP, 2010b; ICIMOD, 
2010). Furthermore, climate change will lead to water scarcity, increased risk of crop 
failure, and pest infestation. Water shortages affect agricultural productivity, food 
security and human health.
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2.3.3.4. Marginalisation
The degree of vulnerability to natural hazards also reflects people’s marginalization 
within society (Gaillard, 2010). The poor and marginalized have historically been most 
at risk from, and are most vulnerable to the impacts of, climate change (Tol et al., 2004; 
Adger et al., 2007). Many poor and marginalized people are directly dependent on 
ecosystem services for their livelihood activities and are therefore particularly 
vulnerable. It has been argued that poverty and marginalization are closely linked with 
vulnerability to both natural hazards and socio-economic shocks and surprises 
(Gaillard, 2010; Zou and Wei, 2010). In addition, marginalization is tied to the process 
of development. Government policies, environmental degradation, and land use and 
distribution policies are among factors that may marginalize significant sections of 
populations (Handmer, 2004). For example, people’s efforts to increase their incomes 
by over-extracting resources will reduce the range and quality of sustainable livelihood 
options, and increase exposure to vulnerability. In the case of mountain communities, 
this trend has become more pronounced with the closer integration of mountain areas 
into mainstream economies, which has not only weakened the traditional mechanisms 
for coping with risk and vulnerability, but has also made the resource use systems more 
demand-driven (ie, more exploitative) than determined by supply potential. Thus, 
although integration of these formerly relatively isolated areas has provided benefits, it 
has also marginalised the traditional sources of resilience to stress and vulnerability 
(Jodha, 2001,2005).
2.3.3.5. Ethnicity and vulnerability
Vulnerability is also determined by ethnicity (Eakin and Luers, 2006). Work on 
indigenous people and climate change risks demonstrated that vulnerability profiles are 
different between indigenous and non-indigenous populations (Salick and Ross, 2009). 
For example, poverty is one of the most important determining factors of 
socioeconomic vulnerability of indigenous peoples. They often have very limited 
additional income from cash crops or other activities, and are highly dependent on 
natural resources. It is widely accepted that poor, natural-resource dependent 
communities are especially vulnerable to climate change (Adger, 2006; IPCC 2007). 
Due to the effects of climate change the availability and distribution of these resources 
are expected to be directly affected. This could increase the socioeconomic and
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biophysical vulnerability of these peoples (Macchi et al., 2008). In Vietnam, ethnic 
minority residents of the NMR make up most of the poor. Although ethnic minorities 
comprise about only 14% of the population, they constitute nearly 45% of Vietnam’s 
poor (Baulch et ah, 2007; World Bank 2009b). As a consequence, they are more 
vulnerable to environmental risks than non-indigenous people.
2 .3 .3 .6 . Multiple stresses
Rural households are often exposed to a variety of risks. They work within an 
environment characterized by highly variable political, economic, institutional, and 
biophysical conditions (see Belliveau et ah, 2006). These multiple exposures interact to 
influence their vulnerability and adaptive capacity for risks resulting from climate 
variability and change. For example, climatic disasters and political risk may interact in 
affecting people’s vulnerability. Political risk here might include factors such as 
political inability, low level of democracy, public and private sector corruption, socio­
economic conditions that promote public discontent, and an incapable bureaucracy (Oh 
and Reuveny, 2010). Therefore, Reid and Vogel (2006) argue that a focus on climate- 
related risks alone does not enable a full understanding of the host of factors that 
contribute to configuring risks and heightening vulnerability to climate stress. In 
addition, Young (2010) argues that in thinking about the resilience of social-ecological 
systems, it is essential to move beyond an analysis of individual stressors to an 
examination of both interactive and cumulative stresses.
The risk literature distinguishes between idiosyncratic and covariate risks (see 
Christoplos et ah, 2009; also Volker and Waibel, 2010). Idiosyncratic shocks are those 
that affect the individual or household (e.g. death, unemployment); covariate shocks are 
those that affect localities or nations (e.g. epidemics, disasters) (see Christoplos et ah, 
2009; also Volker and Waibel, 2010). However, in practice, few risks are purely 
covariate or idiosyncratic. Studies have found that most of the shocks experienced by 
rural households included both idiosyncratic and covariate risk features (Dercon, 2002). 
Dercon (2002) differentiates between common risks and idiosyncratic risks and 
describes ‘common risks’ as aggregate, economy-wide, covariate risks that affect all 
members of a community or region; individual or idiosyncratic risks affect only a 
particular individual. Identifying the nature of risk helps identify the possibilities for 
dealing with its consequences. For example, idiosyncratic shocks can be mitigated
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within a community while covariate shocks cannot, because if everyone is affected, the 
risk cannot be shared. Assistance from outside the community is therefore necessary to 
deal with covariate shocks (Dercon, 2002).
Climate change is changing the risks faced by the poor. It affects both the levels and the 
mix of idiosyncratic and covariate risks in several ways (Christoplos et al., 2009; 
Heltberg et al., 2009). For example, climate change will exacerbate both direct (e.g. 
increasing frequency and severity of disasters) and indirect (e.g. vector-borne 
epidemics) covariate risks. Idiosyncratic risk could also increase (e.g. increased 
mortality due to heat waves, increased occurrence of malaria and diarrheal disease). 
Idiosyncratic risks increasingly become covariate (e.g. small localized hazard events 
becoming larger disasters) under climate change. Consequently, localized risk 
management based on risk pooling or transfers may fall short of adequate response. A 
particular strength of the vulnerability approach is its recognition of the role of non- 
climatic stresses that contribute to vulnerability (Belliveau et al., 2006), and that these 
stresses can influence the sensitivity and adaptive capacity of a system.
2.3.4. Approaches to climate change adaptation
There are two common approaches to the concept of vulnerability in the context of 
climate change. One approach sees vulnerability as the end point while the other sees 
vulnerability as the starting point of analysis (Adger, 1996; Kelly and Adger, 2000). 
The ‘end-point’ approach uses the term vulnerability to denote the residual climate 
change impacts once adaptation has occurred. The ‘starting-point’ approach defines 
vulnerability as a pre-existing state generated by multiple factors and processes, such as 
political or economic marginalisation, that conditions the ability to respond to stress 
(Kelly and Adger, 2000; Eriksen and Kelly, 2007). The end-point/starting-point 
distinction roughly corresponds to the first and second-generation studies defined by 
Burton et al. (2002), or the top down and bottom-up approaches by other scholars (e.g. 
van Aalst et al., 2008).
This study adopts a bottom-up approach to vulnerability analysis because of its 
relevance to practical adaptation policy. The critical feature of the bottom-up approach 
is the enhancement of the resilience of the system in the directions in which climate is 
likely to change. It treats climate as one of many interacting stressors, both biophysical
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and socio-economic, that affect the impacted system (Steffen, 2006). It fosters the 
recognition of non-climatic factors, including sources of livelihoods, assets, access to 
resources, institutional networks, education, gender, race, ethnicity, and poverty that 
delineate vulnerable populations (Reid and Vogel, 2006; Paavola and Adger, 2006). 
People in developing countries in particular face multiple stressors such as drought, 
policy changes and market fluctuations (O’Brien and Leichenko, 2000; O’Brien et al., 
2004a). The approach lends itself to direct adoption into natural resource management 
strategies and other techniques for managing complex natural or human impacted 
systems (Steffen, 2006). Therefore, climate adaptation should be embedded in the 
natural resource management plans (Bardsley and Sweeney, 2010).
2.3.5. Vulnerability assessment
It is important to carry out vulnerability assessments for a number of reasons, some of 
which have been introduced in the preceding section. In the context of climate change, 
assessing vulnerability is an important component of any attempt to define the 
magnitude of the threat. Moreover, analysis of vulnerability provides a starting point 
for the determination of effective means of promoting remedial action to limit impacts 
by supporting coping strategies and facilitating adaptation (Adger and Kelly, 1999; 
Kelly and Adger, 2000). O’Brien et al. (2004b) argue that, at regional and local scales, 
vulnerability assessment can help to uncover the complexity of vulnerability, 
addressing the questions not only of ‘whether’ but of ‘where, how, and why’. 
Therefore, “initiatives to identify adaptation needs and to improve adaptive capacity 
increasingly start with an assessment of the vulnerability of the system of interest, in 
terms of who and what are vulnerable, to what stresses, in what way, and what capacity 
exists to adapt to changing risks” (Ford and Smit, 2004: 389). The implementation of 
vulnerability assessment for this study is discussed in section 4.2.2.
2.3.6. Limitations of vulnerability reduction approach
A vulnerability approach does not specifically respond to future uncertainty. A 
vulnerability approach is concerned with the needs of today and often assumes that 
decreasing social vulnerability will automatically lead to a corresponding increased 
capacity to deal with future risks (Eakin et al., 2009). In the vulnerability approach, the 
public sector attends to the immediate needs of small sectors of population, while 
potentially ignoring signals that the sustainability of the entire system that supports that
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population and others may be at risk. Anderies et al. (2006) provided an example of 
past practice that may be politically expedient on a year-to-year basis but not 
particularly adaptive to longer-term systemic change. Through a case study of intensive 
agricultural production in Goulbum Broken Valley in south-eastern Australia, the 
authors illustrated how focusing on technical adaptation options for specific threats and 
for particular groups has compromised the system's capacity to cope with change. The 
challenge in a vulnerability approach is creating a buffer over the short-term while 
making gains in addressing the underlying inequalities that confer vulnerability (Eakin 
et al., 2009). The limitations of vulnerability reduction approach will be addressed in 
this study through the combination of vulnerability analysis, adaptation and resilience 
approaches as explained in section 1.1.3.
2.4. Resilience framework
2.4.1. Resilience: an evolving concept
Resilience has emerged as a perspective for understanding how co-evolving societies 
and natural systems can cope with, and develop from, disturbances and change 
(Manyena, 2006). The concept of'social-ecological resilience' involves the intersection 
of factors such as adaptive capacity, transformability, learning, and innovation (Folke, 
2006). Although the concept of resilience is mostly used in the study of ecosystem 
dynamics (see Holling, 1973), it can be applied to social systems (see Adger, 2000a), 
and social-ecological systems (Berkes and Folke, 1998). The term resilience is often 
used in a manner synonymous with the notion of “bouncing back”. This reflects its 
derivation from its Latin root, resi/iere, meaning “to jump back” (Paton, 2006: 7). It 
implies a capability to return to a previous state. However, this usage does not capture 
the reality of the systems experiencing perturbations. For example, changes to the 
physical, social and psychological reality of societal life emanating from the disaster 
can present community members with a new reality that may differ in several ways 
from that prevailing pre-disaster. It is the changed reality to which people must adapt 
(Paton, 2006).
Research on adaptation within a resilience framework was first elaborated by Holling 
(1973). In discussing ecological systems, Holling (1973: 9) defined resilience as “the 
capacity of a system to absorb and utilize or even benefit from perturbations and
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changes that attain it, and so persist without a qualitative change in the system’s 
structure”. The concept of ecological resilience is a relatively new addition to the 
discourse on vulnerability. It has contributed to a productive exchange of ideas about 
assessing and understanding vulnerability both in relation to global environmental 
change and to a variety of stresses and shocks acting on and within coupled human- 
environment systems. In this paradigm, vulnerability is seen as a dynamic property of a 
system in which humans are constantly interacting with the biophysical environment 
(Eakin and Luers, 2006).
The concept of resilience has recently begun to make inroads into the social sciences 
(Folke, 2006). In the social sciences, resilience is defined as the ability of communities 
to withstand disturbances so as to maintain their social infrastructures (Adger, 2000a). 
However, resilience is a cumbersome concept for social science, at least when trying to 
speak of the resilience of social systems (Duit et al., 2010; Davidson, 2010). Therefore, 
Duit et al. (2010) argue that the concept of resilience of social-ecological systems 
should be used to avoid confusion. This narrowing of meaning focuses on the more 
limited question of how well a given social-ecological system is able to maintain the 
basic ecological properties it is ultimately dependent upon. A definition of resilience 
that incorporates social-ecological linkages has been developed (Carpenter et al., 2001; 
Berkes et al., 2003), and has the following characteristics: the amount of change a 
system can undergo and still retain essentially the same function, structure and identity; 
the degree to which the system is capable of self-organisation; and the degree to which 
the system expresses capacity for learning and adaptation (Folke et al., 2002). 
Carpenter et al. (2001: 765) define resilience as “the magnitude of disturbance that can 
be tolerated before a social-ecological system moves to a different state controlled by a 
different set of processes”. A “social-ecological system” in this sense encapsulates 
ecosystems and their human use by communities and institutions. For Berkes et al. 
(2003), the resilience of social-ecological systems is related to sustainability. They 
define sustainability as an adaptive capacity to deal with change and the maintenance of 
the capacity of ecological systems to support social and economic systems.
2.4.2. Resilience in this thesis
Adaptive capacity, which is often used to refer to the set of pre-conditions that enable 
individuals or groups to respond to climate change (see Smit and Wandel, 2006), is a
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synonym for many characteristics of resilience (Tompkins and Adger, 2004). In the 
context of climate change, social resilience is the ability of groups or communities to 
adapt in the face of external stresses and disturbances (Adger, 2000a). Resilient 
communities are those that are able to adapt quickly to shocks and change (Callaghan 
and Colton, 2007). Resilient communities can handle surprise, are able to learn from 
disturbance and stress, and find opportunities for renewal (Olsson, 2003; Colding et al., 
2003; Berkes and Seixas, 2005). In this thesis, resilience means the capacity to deal 
with change and continue to develop. Therefore, resilient communities are those which 
have coping abilities to withstand, recover from stresses/shocks and surprises, to adapt 
to climate variability and change. They also have the capacity to turn shocks/surprises 
into opportunity through learning. This concept of resilience is consistent with many 
others which define resilience as the ability of a system to a) absorb shocks and retain 
its basic function, b) self-organise, and c) innovate and learn in the face of disturbances 
(see Carpenter et al., 2001; Folke et al., 2005; Resilience Alliance, 2009).
However, resilience cannot be equated to survival. Many communities, especially 
indigenous communities in Vietnam, have survived for generations in difficult 
circumstances and might still survive well into the future in harsh environments with 
many hazards. However, this resilience can only help up to a point; they may 
eventually reach breaking point. Ethnic minority groups in Vietnam are being 
marginalized economically (low incomes, poor living conditions), socially (lack of 
social protection and health services, limited education and employment opportunity) 
and politically (excluded from political processes and effective representation in 
government structures) (see also section 6.2.4). All of these factors will affect their 
capacity to cope with future change and surprise. Although communities have a long 
record of adapting to the impacts of weather and climate through various coping 
mechanisms, climate change poses novel risks often outside the range of experience 
(IPCC, 2007). Therefore, the real issue is about the sustainability of social systems 
when under great pressure. This highlights the importance of building resilience to cope 
with future change and uncertainty (Folke et al., 2002; Berkes, 2007).
This study is concerned with the local-level perspectives of resilience, given its focus is 
the vulnerability and adaptation of local communities. Therefore, well-being is used as 
the surrogate of community resilience (see Marschke and Berkes, 2006). The concept
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of well-being is understood by rural people in many parts of the world. It enables them 
to give their own meaning to the idea of a “good life”, and give space for multiple 
dimensions (Chambers, 2004). Notions surrounding well-being, therefore, may offer a 
culturally appropriate surrogate for resilience (Carpenter et al., 2005) for rural 
livelihoods from a local perspective whether in the Vietnamese context or elsewhere.
2.4.3. Why building resilience is important
Building resilience in social-ecological systems is the key for sustainability (Berkes and 
Seixas, 2005). Resilience thinking overlaps with the ultimate goals of sustainability and 
adaptation to climate change, in that resilience focuses on how the social and the 
ecological systems together buffer disturbance, organize to form functioning and 
effective supporting institutions, and generate adaptive capacity (Boyd et al., 2008). 
Resilient systems are flexible, prepared for change and uncertainty, and are essential for 
sustainability (Folke et al., 2002; Berkes, 2007). The idea of resilience in social systems 
is highly relevant to the concept of sustainable development (Callaghan and Colton, 
2007). The resilience approach focuses not on specific populations or particular risks, 
but on developing the capacity of the whole coupled system to cope with change and 
uncertainty (see Eakin et al., 2009). A resilience approach specifically considers future 
uncertainty. Surprises are a function of uncertainty; they refer to any discontinuity 
between actual process or outcomes and the expected processes and outcomes 
(Gunderson, 2003). In relation to climate change, surprise relates not only to the 
occurrence of an event, but also to its timing and intensity. Climate change is predicted 
to increase the variability of climate events (IPCC, 2007), which will increase the 
possibility of surprises (Eakin et al., 2009). The resilience approach is therefore well- 
suited to accommodating surprise.
2.4.4. Sources of resilience: characteristics of a resilient system
Vulnerability of communities partly depends on the sources of resilience that 
communities can draw on to increase adaptability in the face of change (Abel et al., 
2006; Fazey et al., 2010). So what makes a system (community) more resilient than 
others? Literature on social-ecological systems highlights that adaptive governance 
(Folke et al., 2005; Olsson et al., 2006) often involves strong linkages across spatial 
scales (local to national) and between sectors (government, community) for 
collaboration, collective action, and conflict resolution in relation to natural resource
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management. The essential role of individuals is important in this context (e.g. 
leadership, trust building, vision, and meaning); their social relations (e.g. actor groups, 
knowledge systems, social memory) and social networks serve as the webs that tie 
together the adaptive governance system (Folke et ah, 2005).
Leadership and vision play a significant role in the self-organizing process (Olsson et 
ah, 2004; Folke et ah, 2005) and in transforming capacity into policies (Burch, 2010). 
Leaders can provide key functions for adaptive governance, such as building trust, 
making sense, managing conflict, linking actors, initiating partnership among actor 
groups, compiling and generating knowledge, and mobilizing broad support for change 
(Folke et ah, 2005). Leadership is also critical in conflict resolution (Ostrom, 1990). 
However, leadership needs to be a dynamic process, that is responsive to prevailing 
social and biophysical conditions because there is no single style of leadership that 
guarantees adaptability and transformability (Walker et ah, 2006).
Trust creates a sense of community, and it makes it easier for people to work together. 
Trust is a fundamental characteristic in social self-organizing processes involved in 
ecosystem management (Olsson et ah, 2004). Trust lubricates collaboration and 
collective action. Trust building is crucial to address problems among stakeholders. 
Building trust and the growth of social networks are closely related to investment in 
social capital (Folke et ah, 2005). Social capital is built by investing in social 
relationships (Scheffer et ah, 2003).
Different actors or actor groups play significant roles, as part of social memory, in 
mobilizing the social network to deal with change and unexpected events and to 
reorganize accordingly (Folke et ah, 2005). Therefore, pursuing a resilience approach 
involves pinpointing who the important agents are and the nature and structural 
relationship of their linkages to other agents (Olsson et ah, 2007 cited in Boyd et ah, 
2008). Social roles of individuals working in teams or actor groups can be knowledge 
carriers, knowledge generators, stewards, leaders, and people who make sense of 
available information (see Folke et ah, 2005). Folke et ah (2003), using several case 
studies, identified the several actor groups: knowledge retainers, interpreters, 
facilitators, inspirers, innovators, experimenters, followers, and reinforcers. Social
38
capital focuses on relationships among such groups, that is, the bridging and bonding 
links between people in social networks (Tompkins and Adger, 2004). The social roles 
of actor groups are all important components of social networks and essential for 
creating the conditions that are necessary to adaptive governance of ecosystem 
dynamics during periods of rapid change and reorganization (Folke et al., 2005).
Some of the literature identifies knowledge, memory, organizational capacity and 
social learning as critical characteristics of resilience (Pahl-Wostl et al., 2007; Boyd et 
al., 2008). For example, improvement in hazard knowledge helps disaster preparation. 
A social-ecological system with low levels of social memory and social capital is 
vulnerable to changes (Folke et al., 2005). However, a crisis may trigger mobilization 
of social capital and social memory and may result in new forms of governance 
systems with the ability to manage change and uncertainty. This has been referred to as 
building social capacity for resilience in social-ecological systems (Folke et al., 2003). 
A collective memory of experiences concerning management practices and rules 
provides context for social responses and helps the social-ecological system prepare for 
change. If experience embedded in institutions and organizations provides a context for 
the modification of management policy and rules, people can act adaptively in the face 
of surprises (Folke et al., 2005).
Other aspects of resilience contributed from the literature on individual and community 
resilience include having a positive outlook, drawing on social networks, and having 
sense of purpose and beliefs (Buikstra et al., 2010). Having a positive outlook is seen as 
a crucial component of individual and community resilience. Positive outlook refers to 
consciously taking a constructive view of adversity. A supportive social network can 
help an individual to cope in times of crisis (Buikstra et al., 2010). Through social 
networks, local users can draw on external sources of information and knowledge, for 
example among scientists and practitioners (Olsson et al., 2004). Social networks can 
be key mechanisms for drawing on social memory at critical times and enhance 
information flow and collaboration across scales (Folke et al., 2005).
1
2 The difference between bridging and bonding social capital is explained in section 3.2.2.3
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2.4.5. A framework for building resilience
Folke et al. (2003; also in Marschke and Berkes, 2006; Berkes, 2007) identified four 
clusters of factors relevant to building resilience: (1) learning to live with change and 
uncertainty, (2) nurturing sources of resilience for renewal and reorganization, (3) 
combining different kinds of knowledge for learning, and (4) creating opportunities for 
self-organisation, including strengthening of local institutions and building cross-scale 
linkages and problem-solving networks. Below, I review each of these clusters of 
factors relevant to building resilience to form a foundation for an analysis of resilience 
building factors in the case study area.
2.4.5.1. Learning to live with change and uncertainty
1. Why is learning to live with change and uncertainty important?
The world is undergoing rapid change and the future is uncertain (Walker et al., 2003). 
Uncertainty is defined here as imperfect knowledge of an event's probability, 
magnitude, timing and location (Barnett, 2001; Walker et al., 2003). For example, there 
is a great deal of uncertainty about when, where, and how much predicted climate 
change will manifest (Heltberg et al., 2009; Hallegatte, 2009). Most uncertainties 
cannot be eliminated; they must be accepted, understood and managed (Walker and 
Marchau, 2003; Bruganach et al., 2008). Therefore, Berkes (2007) stresses that learning 
to live with change and uncertainty and combining different types of knowledge are 
two key principles for building adaptive capacity in social-ecological systems. 
Uncertainty is an inevitable component in social relations, organisations and culture 
(Smithson, 2008). The main sources of uncertainty are the nature of human and natural 
systems; the nature and importance of interactions within and among elements of these 
systems; the nature and importance of human impacts on natural systems; future 
changes in human and natural systems, and whether ‘natural’ or human-induced drivers 
of change are more important; changing policy agendas and societal values, and the 
range of stakeholders in future policy debates; the efficacy of approaches to informing 
decisions in the absence of sufficient knowledge; and the impacts of past, current and 
proposed policy and management interventions (Dovers et al., 2008).
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2. Principles of learning with changes
Learning to live with change requires building a memory of past events, abandoning 
the notion of stability, expecting the unexpected, and increasing the capability to learn 
from crisis (Berkes, 2007). Resilience is more than being robust in the face of 
disturbances. It is also about the opportunities that disturbance opens up, and the 
possibility to transform into a more desirable state (Folke, 2006). Part of the ability to 
identify and act on those opportunities is based on the role of social memory. Social 
memory is a key for linking past experience with present and future adaptation actions 
which in turn allows for novelty and innovation (Folke et ah, 2005; Ospina, 2010). A 
key concept in resilience studies is that human societies can learn from past events and 
use their accumulated social memory to better contend with future events (Colten and 
Sumpter, 2009).
Learning from crisis can help prepare for the unexpected and for surprises. Resilience 
thinking treats perturbation and change not necessarily as a negative factor but also an 
opportunity. Disturbance triggers new observations leading to knowledge development 
(Berkes and Turner, 2006). Forms of social learning occur following natural disasters 
and other ecological events (Gunderson, 2009, 2010). There are different kinds of 
learning that take place in social-ecological systems: episodic and transformational 
(Gunderson, 2009). Episodic learning occurs when the previous models or schemes are 
no longer tenable because of a single event or crisis. Episodic learning involves the 
creation of new policies or approaches to solve the problems revealed by the ecological 
event. Transformational learning is characterised by cross-scale surprise and/or the 
emergence of novel solution (Gunderson, 2010). According to Walker et al. (2004), 
transformational learning is a key ingredient for enhancing transformability -  the 
capacity of a system to reinvent itself -  to become a different kind of system when the 
existing one is no longer tenable (Walker et ah, 2009). Therefore, an environmental 
event or natural disaster can create a “window of opportunity’'' for collective action in 
socio-ecological systems (Olsson et ah, 2004) as well as human community systems 
(Berke and Campanella, 2006).
One of the key lessons learnt from hurricane Katrina that devastated New Orleans in 
August 2005, in terms of the role of resilience and innovation, is that surprises should 
be expected, and resilient communities learn from them in order to strengthen future
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anticipation, and plan for redundancy in emergency response and recovery (see Colten 
et al., 2008). Climate change contains the element of surprise (Christoplos et al., 2009), 
and surprises are a function of uncertainty. They refer to any discontinuity between 
actual process or outcomes and the expected processes and outcomes (Kates and Clark, 
1996; Gunderson, 2003). In relation to climate change, surprise relates not only to the 
occurrence of an event, but also its timing and intensity. Climate change is predicted to 
increase the variability of climate events (IPCC, 2007), which will increase the 
possibility of surprises (Kates and Clark, 1996; Gunderson, 2003). Therefore, climate 
change offers no guarantee that the past will be a good predictor of future risk (Eakin et 
ah, 2009). However, surprise and uncertainty need not always limit our adaptive 
capacity (Nelson, 2009; Adger et ah, 2009b). There is knowledge available to make 
surprises less surprising and more manageable, and to better control the conditions that 
cause them (Christoplos et ah, 2009).
The capacity to deal with uncertainties and surprises will require novel approaches, 
creative combinations of strategies, and the ability to adapt to a changing environment 
(Gunderson, 2010). Building the capacity of individuals, organisations and societies to 
collaboratively learn through change and uncertainty is fundamental to environment 
and resource management and sustainability science (Armitage et ah, 2008). As argued 
by Folke et ah (2005), one strategy for governing dynamic complex systems with 
inherent uncertainty and change is to create governance structures that have capacity 
for continuous learning and adaptation as new knowledge and new challenges emerge. 
Learning is a key component of adaptability and is enhanced by careful 
experimentation in the form of adaptive management (Walker et ah, 2006).
Adaptive capacity, the ability of a dynamic system, such as a social-ecological system, 
to adjust responses to changing internal demands and external drivers, is a central 
feature of resilience (Carpenter and Brock, 2008). Anticipation of exposures and thus 
preparation for potential effects of a shock can help lessen exposures and sensitivities. 
Anticipation is referred to as human capacity for foresight and intentionality (Holling, 
2001). Although the inherent unpredictability of disasters (and other ecological 
dynamics) can limit the ability of humans to anticipate complex dynamics (Carpenter et 
ah, 1999), human communities finds ways to anticipate and plan for disasters. As 
argued by Gunderson (2010), there are at least two components making up the ability
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of communities to anticipate natural disasters. One is the predictive capacity of 
knowing when and where a disaster might occur, and the second is anticipating the 
impact of those disasters on communities. Both of these components generally rely on 
past experience or the history of natural disasters (Gunderson, 2009).
Any approach to resource management needs to realise the fact that people and 
societies are capable of learning from experience, modifying their decisions and rule 
sets, and passing their knowledge to others (Berkes and Turner, 2006). However, 
adaptive capacity is constrained by limited capacity to learn and capacity to act (see 
Inderberg and Eikeland, 2009). Social learning may appear as less effective than 
conventional command and control policy instruments in the short-term but may 
become a necessary component of environmental governance when dealing with 
complex systems in times of change and uncertainty (Nilsson and Swartling, 2009). 
The conditions that have been shown to favour social learning include openness and 
transparency in decision-making processes, participation, dialogue, trust, and social 
networks (Nilsson and Swartling, 2009).
Social learning has emerged as a policy issue for adaptation to environmental change 
(Pahl-Wostl, 2009; Bardsley and Rogers, 2010; Bardsley and Sweeney; 2010). The 
core of social learning models is a process of collective and communicative learning 
that may lead to a number of social outcomes, new skills and knowledge (Muro and 
Jeffrey, 2008). Learning through multi-level networks is an approach that has received 
attention with regard to resilience (Folke et al., 2005), and to adaptive co-management 
(Armitage et al., 2008). Multi-level, networked participation, or participatory learning, 
is the key to building adaptive capacity (Robinson and Berkes, 2011).
2.4.5.2. Nurturing diversity for reorganization and renewal
The second cluster of factors emphasizes the importance of diversity for resilience, not 
only as insurance for uncertainty and change, but also for the provision of the raw 
material or memory for self-organisation (Berkes and Turner, 2006). Re-organisation 
and renewal are key aspects of resilience. This cluster deals with reorganization and 
thus ecological and social memory, institutional diversity, trust, and innovation and 
novelty (Berkes and Seixas, 2005).
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1. Nurturing ecological memory
Ecological memory is a term derived from ecological restoration, which contributes to 
a site’s ability to regenerate after disturbance. After a community or ecosystem is lost, 
it may leave behind an ecological memory. The site history, soil properties, seeds, 
stem fragments, species, populations, and other remnants may influence the 
composition of the replacement community (Schaefer, 2009). Therefore, ecological 
memory can be defined as the network of species, their interactions in space and time, 
and includes the life-history experience with environmental change. Recognizing and 
restoring the existence and persistence of ecological memory is critical to the provision 
of ecosystem services as a contribution to sustainable communities, cultural 
interactions, ecological and biological literacy, language diversity and local identity in 
the human social landscape (Schaefer, 2009).
2. Using social memory as a source of innovation and novelty
Folke et al. (2005) defined social memory as captured experience with change and 
successful adaptations embedded in a deeper level of values and actualised through 
community debate and decision making processes into appropriate strategies for 
dealing with ongoing change. The social memory of communities constitutes the 
variety of forms through which behaviours of people are shaped by the past, and it 
functions as collectively shared mental maps for dealing with a complex world (Olick 
and Robbins, 1998). Memory plays an important role in times of change. It provides 
people with the necessary experience to move forward and with sources to seek 
renewal and re-organisation, which in turn are crucial for building resilience and 
strengthen the capacity of vulnerable communities to adapt to the effects of climate 
change (Ospina, 2010). Barthel et al. (2010) use the term social-ecological memory to 
address the memory of groups that engage in ecosystem management. They argue that 
such memory is a critical subset of any social-ecological systems, providing sources of 
resilience to deal with change (see also Folke et al., 2003). Berkes (2007) found that 
many local responses to climatic hazards are embedded in local institutions and kept 
alive in the social memory of elders.
Several other kinds of diversity are relevant to the discussion of coping with shocks 
(Berkes, 2007). Diversity in the ecological sense refers to genetic, species and 
landscape levels of biodiversity, the availability of which is often important for
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resource-based rural communities around the world (Berkes, 2007). In times of disaster 
and climate change people depend on diversity -  diversity of crops and their varieties, 
of wild plants, and of environments (Berkes et al., 2000). Rapid changes in land use, 
food systems, and livelihoods require social-ecological systems that keep multiple 
options open and prepare for future uncertainty (Jackson et ah, 2010). The resilience of 
an ecosystem depends on the existence of a diverse set of species that are serving key 
ecological functions under different environmental conditions (Aggarwal, 2006). 
Response diversity builds resilience to deal with change and help to turn crises into 
opportunities (Folke, 2010). Biodiversity builds resilience against tipping points. 
Response diversity in human communities comes from linkages among the social, 
political, financial and administrative processes that keep a town or city running 
smoothly (Folke, 2010). Therefore, simplifying the system for increased efficiency 
reduces the system’s diversity of possible responses to disturbance, and the system 
becomes more vulnerable to stresses and shocks (Walker and Salt, 2006).
The range of economic opportunities available is another aspect of diversity. Socio­
economic and biological diversity enhances the number of options available to respond 
to, and shape, change (Chapin III et ah, 2010). Loss of diversity implies that the 
alternative pathways through which stress could earlier be transmitted are no longer 
available. This in turn implies greater vulnerability (Aggarwal, 2006; Chapin III et ah, 
2010). Human activities are also part of ecosystems. The interaction between people 
and their environment has given rise to different cultural patterns, depending on the 
particularities of their environment. Different groups or cultures have different sets of 
knowledge of their environment built up over generations. Therefore, cultural diversity 
is important for the discussion of environmental management and biodiversity 
conservation. Cultural diversity is a diversity of all cultures in the world, each of them 
with their own identity determined by ethnicity, history, language, religion and art. 
Cultural diversity is the expression of multiple forms of adaptation (UNESCO, 2002).
2.4.5.3. Combining different kinds of knowledge
The third group of factors addresses the significance of local and traditional knowledge, 
experience and understanding of ecosystem dynamics (Berkes et ah, 2000), their 
inclusion in management institutions, and their complementary relationship to 
conventional management (Folke et ah, 2003). As argued by Berkes (2007), there are
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several potential areas in which science and traditional knowledge can develop 
collaboration and communication. Climate change can be used as an example to 
illustrate the potential contributions of local and traditional knowledge. For example, 
indigenous observation of climate change at local level is often characterized as 
unpredictability of weather and increased frequency of weather events (Berkes 2007). 
This indicates that from the point of view of local communities, the average 
temperature projections might be not very meaningful because in the short to medium 
term the major impact of climate change is not the average increase in the annual 
temperatures. Rather, climate change manifests itself in terms of weather extremes and 
climate variability impacts (see also Berkes 2007). The significance of local 
observations and knowledge is that they complement global science (Rieldlinger and 
Berkes, 2001). Global circulation models provide a very useful tool for climate change 
research but they are limited in their uses, especially at local level (Berkes, 2007). 
Community-based monitoring and indigenous observations are significant in this regard 
because they complement global science and provide insights into local impacts and 
adaptations (Berkes et al., 2000; Rieldlinger and Berkes, 2001). Climate change 
adaptation discussions among researchers and policy makers can benefit from 
engagement with local and expert knowledge (Dovers, 2009).
Indigenous and other local people are vital and active parts of many ecosystems and 
may help to enhance the resilience of these ecosystems. They interpret and react to 
climate risks in creative ways, drawing on traditional knowledge as well as new 
technologies to find solutions which may help society at large to cope with the 
changing climate (Salick and Ross, 2009). In this thesis, traditional knowledge is 
closely related to local knowledge which is the knowledge that people in a given 
community have developed over time (see section 3.2.2.2). For example, Indigenous 
groups adjust the timing of activities and employ a variety of techniques which have 
developed over time, in many cases centuries, of surviving changing conditions (Berkes 
et al., 2000).
Around the world, Indigenous people are actively trying to adapt to changes in climatic 
conditions. They are adapting to climate risks through migration, irrigation, water 
conservation techniques, changing when, where, and at what elevation plants are 
cultivated, livelihood adaptation, and a myriad of other techniques (Macchi et al.,
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2008). However, it is important to realize that traditional coping and adaptation 
strategies can prepare communities only for some perceived risks, not for the uncertain 
and possibly different risks brought by climate change. In this way, communities might 
be well adapted to their climate but less able to adapt to climate change. As argued by 
Heltberg et al. (2009), the experience with managing current climatic risks does not 
bode well for what may happen as climate changes increase climatic variability and 
climatic extremes. Therefore, bringing different kinds of knowledge together and 
focusing on the complementarities of these knowledge systems will help increase the 
capacity to learn (Berkes, 2007).
Jackson et al. (2010) argue that farmers are adaptive and that policy interventions can 
enable or constrain their adaptive capacity. Through three case studies of crop diversity 
management, insect diversity in oil palm plantations, and wild life and poverty in 
Africa, Jackson et al. (2010) demonstrate how local knowledge and farming systems 
help farmers to adapt to climate risks. For example, in the drought-prone areas, the 
local seed-saving system allows continued adaptation to changing conditions.
2.4.5.4. Creating opportunities for self-organization
A resilience approach recognizes that local social systems can and do self-organize 
(Berkes et al., 2003). Systems with high adaptive capacity are able to reconfigure 
themselves when subject to change without significant declines in crucial functions 
(Folke et al., 2005). The resilience of a system is closely related to its capacity for self­
organisation through renewal and re-organsiation (Holling, 2001). Renewal and re- 
organsiation is the period immediately following a disturbance. This is the phase in 
which many opportunities emerge for alternative system configurations (Gunderson, 
2009; McSweeney and Coomes, 2011). Olsson et al. (2006) describe this as a “window 
of opportunity”, in which new actions and arrangements are possible. Renewal is based 
on a diversity of information in the system, both social and ecological, referred to as 
memory as discussed earlier. Renewal is also in part based on innovation and novelty, 
made possible by taking advantage of the opportunities created by change (Holling, 
2001; McSweeney and Coomes, 2011).
Dynamic learning is crucial for providing a rapid ability to innovate in terms of the 
capacity to create new responses or arrangements. Such learning can be improved by
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adaptive co-management (Berkes, 2007). Adaptive co-management is a process by 
which institutional arrangements and environmental knowledge are tested and revisited 
in a dynamic, ongoing, self-organised process of leaming-by-doing (Folke et al., 2002; 
Armitage et al., 2008). The process of adaptive co-management involves iterative 
knowledge development, contributing to self-organisation and learning. Therefore, it 
has the potential to increase the ability of communities and societies to deal with 
shocks and stresses, making them more robust to change (Berkes and Turner, 2006).
2.4.6. Contribution of the resilience framework
The resilience framework can contribute significantly to the understanding of the 
adaptation process because vulnerability is determined not only by exposure to hazards 
alone; it also resides in the degree of resilience of the system experiencing the hazard 
(see Turner et al., 2003a). The resilience approach to adaptation sees adaptive capacity 
as a core feature of resilient social-ecological systems. Therefore, it provides a useful 
framework for analysing adaptation processes and to identify appropriate policy 
responses (Nelson et al. 2007).
A fundamental contribution of the resilience framework is the understanding that most 
social-ecological systems can organise around a number of possible states (Berkes et 
al., 2003). The resilience approach is founded on the understanding that the natural 
state of a system is one of change rather than one of equilibrium (Holling, 1973). The 
type and magnitude of change are not always predictable, but change will occur over 
time. As a result, systems need to be managed for flexibility rather than for maintaining 
stability (Magis, 2010). For Gardner and Dekens (2007), the focus on resilience 
building is a positive approach centering on the strengths of a system as opposed to its 
weaknesses. Therefore, resilience thinking is about understanding and engaging with a 
changing world in order to build a capacity to work with change, as opposed to being a 
victim of it (Walker and Salt, 2006). It reinforces the notion of change as a constant in 
the systems (Magis, 2010). Hence, building resilience is critically important for 
sustainability.
Emerging insights from adaptive and community-based resource management suggest 
that building resilience into both human and ecological systems is an effective way to 
cope with environmental change, including both future surprise and unknowable risks
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(Tompkins and Adger, 2004). Berkes and Seixas (2005) stress the capacity-building 
element of resilience. They assert that communities need to learn to live with change 
and uncertainty, and build the capacity to thrive in that context. In a resilient social- 
ecological system, events such as disturbances can create opportunities for 
development and innovation. In a vulnerable social-ecological system, even a small 
event may be devastating (Olsson, 2003). This puts the focus on the capacity of actors 
in a social-ecological system to cope with change without limiting future options 
(Berkes et al., 2003). These emerging insights have implications for policies and 
strategies for responding to climate change (Tompkins and Adger, 2004; Adger, 2006).
Much of the adaptation literature is focused on reducing vulnerabilities of specific 
groups to identified risks, whereas a resilience approach is concerned with developing 
sources of resilience in order to create robustness to uncertainty and to maintain the 
flexibility necessary to respond to change (Nelson et al., 2007). For Berkes (2007), 
resilience is important in a discussion of vulnerability for several reasons: it helps 
evaluate hazards holistically in coupled human-environment systems; it stresses the 
ability of a system to deal with a hazard, absorbing the disturbance or adapting to it; 
and it is forward-looking and helps to explore policy options for dealing with 
uncertainty and future change. The key conclusions drawn from the literature on 
resilience are that communities that learn to live with change and uncertainty become 
resilient; and that communities can develop resilience strategically via planning, 
collective action, innovation, and learning (see Magis, 2010). Therefore, a resilience 
lens provides a useful framework to analyse adaptation processes and to identify 
appropriate policy responses.
2.4.7. Limitations of a resilience approach
The downside of resilience is that it is nearly impossible to measure or evaluate. It is 
useful as a conceptual lens but the practice of resilience is less well examined (Boyd et 
al., 2008; Bahadur et al., 2010). Examples of resilience practice could be a model of 
community resilience or a resilience building project. As noted by Cumming et al. 
(2005), resilience is a multidimensional concept which is difficult to operationalize in 
practice. In addition, a resilience lens lends itself to criticism of being descriptive and 
unsatisfactory to those who want quick and measurable solutions to various problems 
such as food security or disaster risk reduction.
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There is often a cost to maintaining resilience, usually in the form of lost short-term 
opportunity gains (Walker and Salt, 2006; Eakin et al., 2009). For example, strategies 
to increase response diversity can reduce a system’s efficiency. Managing resilience, 
therefore, comes down to assessing the short-term profit loss associated with 
maintaining or enhancing resilience, against the long-term benefits of not undergoing a 
regime shift. This is a difficult balance to assess because it is difficult to assign costs 
and benefits to the system. Therefore, it is important to recognize that there are short­
term costs associated with maintaining resilience, and that they need to be considered 
in any operational program (Walker and Salt, 2006).
The focus of resilience-based policy is on the aggregated capacity of the system to 
adjust and respond to change and uncertainty. Therefore, the resilience approach is in 
danger of being realigned towards interventions that subsume politics and economics 
into a neutral realm of ecosystem management, and which depoliticizes the causal 
processes inherent in putting people at risk (Cannon and Muller-Mahn, 2010). 
Therefore, resilience on its own is not the solution to better understanding how 
societies should adapt to climate change, but rather should be considered 
complementary to other approaches such as vulnerability (Boyd et al., 2008).
2.5. Adaptive capacity as key element of vulnerability and 
resilience
As discussed so far, vulnerability, resilience and adaptive capacity are inter-related (see 
also Janssen et al., 2006). Adaptive capacity has been seen as a main component of 
vulnerability (Kelly and Adger, 2000; Smit et al., 2000). Within the climate change 
literature, vulnerability is often conceptualised as a function of three interacting 
elements: exposure, sensitivity, and adaptive capacity (Adger, 2006). Adaptive capacity 
is also a key feature of resilient systems (Nelson et al., 2007). Adaptive capacity is 
often used when assessing the potential to adapt to future climate change. Therefore, it 
is a crucial factor in determining the impacts of climate change (Vincent, 2007). In 
addition, the concept of adaptive capacity has brought to light the importance of 
development policy and natural hazard management to adaptation. It has also helped to 
demonstrate that adaptation is not a new activity only relevant in the context of climate
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change, but instead is an ongoing process of reducing vulnerability to natural climate 
variability as well as to human-induced climate change (Klein et al., 2005).
Adaptive capacity describes the ability of a system to adjust to actual or expected 
climate stresses or to cope with the consequences (Tol et al., 2004). It is considered as a 
function of wealth, technology, education, information, skill, infrastructure, access to 
resources, and stability and management skills (IPCC, 2001; Tol et al., 2004). Adaptive 
capacity is used to describe the preconditions necessary for a system to be able to adapt 
to disturbances (Brooks et al., 2005; Berkhout et al., 2006). It is represented by the set 
of available resources and the ability of the system to respond to disturbances, and 
includes the capacity to design and implement adaptation strategies effectively to cope 
with current or future events. Thus, it is a synonym for many characteristics of 
resilience (Tompkins and Adger, 2004).
2 .6. Summary
As O’Brien et al. (2004b) argued, vulnerability is shaped not only by exposure but also 
by the underlying social and economic conditions (sensitivity) that influence adaptive 
capacity (see also Adger, 2006). This approach is ‘putting the vulnerable first’ as 
advocated by Paavola and Adger (2006). It requires an appreciation for vulnerability 
that is broader than the notion of bio-physical impacts of climate change adaptation 
research. This notion of “putting the vulnerable first’ entails a much stronger focus on 
resilience and adaptive capacity and is a valuable approach for research on climate 
change adaptation. Therefore, the conceptual framework of this thesis draws on the 
linkage among three conceptual approaches, namely vulnerability analysis, resilience 
and adaptive capacity (Figure 2.3).
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Resilience 
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of vulnerability
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- Risk management
- Livelihood 
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Figure 2.3: Conceptual framework
This framework offers a combined lens through which to examine the links between 
vulnerability, resilience and adaptive capacity. In this framework, adaptive capacity is 
seen as a main component of vulnerability and resilience. This framework can guide 
policies and efforts to reduce the vulnerability and enhance resilience of 
communities/systems. The key is to understand the processes that shape people's 
vulnerability, the constraints to the adaptation process, and then to propose appropriate 
interventions and policies to reduce their vulnerability and enhance their resilience. As 
argued by Heltberg et al. (2009), the impacts of climate change on human and natural 
systems depend on the effectiveness of societies’ adaptive capacity, which is shaped by 
policies and institutions (Berry et al., 2006; Cash, 2006).
In addition, by drawing on the linkage between the vulnerability and resilience 
approaches, the study can accommodate both uncertainty factors in a changing climate 
and multiple risks faced by the poor, particularly in developing countries. For example,
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Cannon and Muller-Mahn (2010) argued that the resilience approach focuses mainly on 
the “social-ecological system”, and thus when it is applied to climate change and 
adaptation, it is not sufficiently conducive to the inclusion of the other risks and crises 
that affect the majority of people whose their livelihoods derive from the ecosystem’s 
goods and services. They criticized the shift from vulnerability reduction to resilience 
thinking as a shift of interests and objectives that leaves the poor and vulnerable 
behind.
In the next chapter, I will review the literature on human responses to climate 
variability and change in order to draw some lessons for adaptation policy in Vietnam 
and other vulnerable countries to climate change.
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Chapter 3 Adaptation to climate change: a global
review
3.1. Introduction
Adapting to climate variability and change has always been part of human experience 
and it is likely to continue to be so. This chapter first reviews the literature on human 
responses to climate variability and change, focusing on developing countries. The 
purpose is to shed light on coping and adaptation strategies in response to climate 
variability and change. Then, it examines the general determinants of coping and 
adaptation, as well as the constraints on these. Finally, it draws some lessons for 
climate change adaptation policy in Vietnam. It argues that adaptation policy needs to 
focus on addressing local factors that contribute to vulnerability. Also, having 
adaptations is not the same as having adaptive capacity: the latter means the capacity to 
adapt to unknown risks in the context of change and uncertainty. Therefore, building 
adaptive capacity of social-ecological systems to cope with future changes is very 
important. However, it is also important to recognize that there are many biophysical, 
social and economic barriers to adaptation, and therefore institutional support is 
essential to address these.
3.2. Coping and adaptation strategies in different contexts 
3.2.1. Coping and adaptation defined
Within the climate change discourse, the terms ‘coping strategies’ and ‘adaptation’ are 
often used interchangeably and sometimes even intermixed (Morton, 2007). For 
example, coping capacity is often subsumed under adaptability. However, coping and 
adapting are two distinct processes, distinguished not least by timescale (Smithers and 
Smit, 1997). Coping is the manner in which people act within the limits of existing 
resources and range of expectations to achieve various ends. This often means how 
‘managing resources’ is done in unusual, abnormal and adverse situations (Blaikie et 
al., 1994; Winsner et al., 2004). Coping refers to actions performed in response to the 
actuality of present climatic stress, often aimed at restoring a previous state and 
generally of a short duration (Eriksen and Kelly, 2007; Moser et al., 2008). In contrast, 
adaptation in the context of climate change consists of adjustments in practices, 
processes or structures performed in response to the actuality or threat of long-term
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climate change and leading to an evolving change in state (Adger et al., 2007; IPCC, 
2007). Therefore, adaptation means both recovery and change. For example, after a 
natural disaster, affected communities recover from the impact, that is they return to 
some pre-existing state and/or they may adjust a minor or larger change to 
accommodate the impact. In addition, adaptation to climate change involves changes in 
social and environmental processes, perceptions of climate risk, practices and functions 
to reduce potential damages or to realize new opportunities (Smit and Pilifosova, 2001; 
Adger et al., 2007). Therefore, adaptation is a long-term process of learning and 
adjusting (Barnett, 2001; Wilbanks and Kates, 2010). An anatomy of adaptation can be 
found in a review by Smit et al. (2000).
However, the distinction between coping and adaptation is somewhat artificial and 
frequently breaks down in practice (Devereux, 1999; Morton, 2007). These two 
processes are intrinsically linked. For example, improving coping mechanisms 
represents an important component of an adaptation strategy. Recurrent short-term 
stress may also result in the evolution of coping strategies to the point where adaptation 
occurs (Agrawal and Perrin, 2009). Furthermore, adaptation measures which have often 
emphasized the sensitivity reduction will reduce the need for coping (Eriksen et al., 
2005; Eriksen and Kelly, 2007). Factors that shape capacity to cope on the short-term 
timescales of days, months and years may complement the factors that shape the ability 
to adapt over longer timescales (Eriksen et al., 2005). In this thesis, adaptation is seen 
as a set of strategies and actions taken in reaction to or in anticipation of change by 
people to enhance or maintain their well-being; well-being is used as the surrogate of 
community resilience from a local perspective, as discussed in section 2.4.2.
3.2.2. Forms of coping and adaptation to climate risks
Like vulnerability, coping and adaptation strategies are location and context-specific. 
This makes adaptation difficult to model and predict (Morton, 2007). For example, it 
has been found that poor households often adopt a mix of livelihood strategies (see 
Devereux, 1999; Agrawal and Perrin, 2009). Various suggestions and typologies have 
been proposed for how adaptation occurs. For example, Thornton et al. (2007) suggest 
that intensification, diversification, and increasing off-farm activities are the most 
common adaptations in pastoralist settings. Similarly, Paavola (2008) found that 
agricultural households in Morogora, Tanzania, have extended cultivation, intensified
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agriculture, diversified livelihoods, and migrated to gain access to land, markets and 
employment as a response to climatic and other stressors. Agrawal (2008) examined 
coping and adaptation strategies sourced from the United Nations Framework 
Convention on Climate Change (UNFCCC) database and found that strategies can be 
classified into a set of five major classes: mobility, storage, diversification, communal 
pooling, and market exchange (see Table 3.1) (see also in Agrawal and Perrin, 2009).
Table 3.1: Forms of adaptation response to climate risks
Class of adaptation 
practice
Corresponding adaptation 
strategies
Mobility Agro-pastoral migration 
Wage labour migration 
Involuntary migration
Storage Water storage
Food storage (crops, seeds)
Animal storage
Diversification Asset portfolio diversification 
Occupational diversification 
Crop choices 
Production technologies 
Consumption choices
Communal pooling Forestry
Infrastructure development 
Information gathering 
Disaster preparation
Market exchange Improved market access
Insurance provision
New product sales
Seeds and other input purchase
Source: Adapted from Agrawal (2008); Agrawal and Perrin (2009)
Wisner et al. (2004) describe how hazard coping strategies may comprise preventive, 
impact-minimizing, income and livelihood diversification, development of social 
support networks or post-event coping actions (see also Blaikie et al. 1994). Eriksen et 
al. (2005) observe that coping strategies can be characterized as relating to production 
(agricultural and economic), social adjustment (mutual economic exchange), and 
biological strategies, including changing the diet or reducing consumption (see also 
Takasaki et al. 2004). However, climate change coping and adaptation strategies fall 
into three main categories. These are diversification of livelihoods, the use of locally- 
based knowledge of resource systems, and the use of existing and extending social
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networks to share risks (see Goulden et al., 2009). Below I will discuss these three 
forms of adaptation in more detail.
3.2.2.1. Livelihood diversification
Many adaptations relate to livelihood diversification (Roncoli et al., 2001; Hesselberg 
and Yaro, 2006; Goulden et al., 2009). Livelihood diversification has been recognized 
as having the potential to alleviate poverty as well as reduce vulnerability to shocks 
(Ellis, 1998, 2000; Ellis and Mdoe, 2003; Eakin et al., 2006). It involves a range of 
livelihood activities and includes aspects of flexibility in livelihoods over time and 
space and the mobility of people (Ellis, 2000; Goulden et al., 2009). Livelihood 
diversification includes farm and non-farm diversification, and other natural resource 
access diversification. The diversity of an economic portfolio can give greater 
flexibility to households for adjusting to change. For example, farmers who grow a 
diversity of crops are likely to see impact in some but not all their crops, and can 
change the composition of their crops to reduce risks (Brondizio and Moran, 2008). An 
example of this can be seen in the NMR’s Ha Giang province (Figure 5.1) where local 
people have diversified their income sources by working for construction projects near 
their communes (e.g. on construction of roads, lakes, small-scale hydro-power plants). 
Young people have also moved to Ho Chi Minh City or Quang Ninh province (see 
Figure 5.1) to work for textile companies since 2006 (World Bank, 2010).
Three different types of livelihood diversification have been observed: concurrent, 
spatial and temporal (Goulden et al., 2009). Concurrent diversification refers to doing 
different activities at the same time; temporal diversification involves changing 
activities over time; and spatial diversification refers to doing activities in different 
locations. Examples of concurrent diversification include seeking employment or 
setting up micro-enterprises; changing to cash crops or more drought-tolerant crops; 
selling consumer products; adopting a range of natural resource dependent and non­
natural resource dependent activities within the household to spread risk and increase 
income. In the NMR’s Ha Giang province (Figure 5.1), to cope with water stress, local 
authorities have supported local people to change their crops grown. For example, in 
2009, nearly 30% of the com area had been converted into “elephant” grass plantations. 
Elephant grass is used for fodder, and is highly resistant to cold spells, can grow well 
on sloping land and can prevent soil erosion as well (World Bank, 2010). Examples of
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temporal diversification include substituting foods, modifying planting dates, and 
swapping to new livelihood activities as activities fail. For example, community 
members in Na Ngoa village, Dong Thang commune, Dinh Lap district of Lang Son 
province in the NMR of Vietnam (Figure 5.1) adjusted the timing of activities to cope 
with climate risks of cold weather, floods and droughts. This included postponing 
planting of rice seedlings until the weather was warmer or the flood season ended. They 
were also experimenting with different crops, including fast-maturing and drought 
resistant varieties of rice (see CARE, 2011). Examples of spatial diversification include 
changing location (migration) or carrying out different activities in several locations; 
expanding or moving a farm to new areas (including clearing forest lands). In practice, 
there can be a combination of different forms of diversification.
Migration as a coping strategy
Views differ on whether migration can be considered adaptation (see Warner, 2010). 
Some point out the role migration may play in helping home communities adapt, using 
the resources from migrant remittances (Adger et al., 2002; Mortreux and Barnett, 
2009; Barbier et al., 2009; Bardsley and Hugo, 2010). Others express the view that 
migration is a maladaptive response because the migration may trigger increased risk 
for those who move and also possibly for areas and the existing populations that 
migrants move towards (Oliver-Smith, 2009 cited in Warner, 2010). However, as 
argued by Adger et al. (2003), migration is a coping mechanism used throughout 
history by societies as part of their resource utilization strategies and as a means of 
coping with climate variability. During periods of climate-related stress, one possible 
response by members of a vulnerable household is to migrate away from the area at risk 
(McLeman and Smit, 2006). In addition, migration could potentially be considered a 
form of adaptation, particularly for those whose are more likely to consider migration 
regardless of climate change -  such as young people seeking a ‘better life’ and 
improved employment opportunities (Mortreux and Barnett, 2009).
In the context of adaptation strategies for environmental and climate change, studies 
have found that migration is often a proactive risk diversification strategy for 
households facing environmental stressors amidst a range of other risks that must be 
managed at the same time (Berkes et al., 2003; Bardsley and Hugo, 2010). Some forms 
of environmentally induced migration may be adaptive, while other forms of forced
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migration and displacement may indicate a failure of the social-ecological system to 
adapt (Warner, 2010). For example, there is evidence from Vietnam that new migrants 
to frontier areas built up knowledge of the local environments and promoted 
sustainable utilization of resources (see Adger et al., 2002). Since Doi Moi, Vietnam 
has experienced rapid increases in population mobility in both the rural-urban and 
rural-rural directions (Hardy, 2000, 2001; Zhang et al., 2006). Rural migration from 
more highly populated areas such as the Red River Delta to frontier regions of the 
northern uplands and the Central Highlands was encouraged through the government 
planned resettlement program in the 1980s. However, spontaneous migration has also 
increased sharply (Hardy, 2000, 2001; Zhang et al., 2006). Migration continues to play 
an important role in livelihood resilience in many parts of the world (see Barbier et al., 
2009; Bardsley and Hugo, 2010).
3.2.2.2. Using local knowledge of resource systems
Although the relevance of local knowledge in the face of future climate change remains 
contested (Agrawal, 1995), the role of local knowledge has received increasing interest 
in adaption studies (see Berkes, 2007; Ford et al., 2007; Ford et al., 2008; Ford, 2009). 
Local knowledge is the knowledge developed over time and held by a given culture and 
society (Warren et al., 1995 in Goulden et al., 2009). Examples of knowledge-based 
adaptation can include gathering wild fruits and animals for food and fodder. 
Knowledge of local resource use such as gathering and using wild plants and animals is 
particularly important for indigenous communities. Traditional practices are also 
observed, such as forecasting or using local varieties and breeds in cultivation to suit 
local weather conditions (Berkes et al., 2000; Goulden et al., 2009)). Ford et al. (2008) 
found that adaptability of Inuit communities in Canada was facilitated by their 
traditional knowledge, strong social networks, flexibility in resource use, and 
institutional support. In the NMR of Vietnam, to cope with cold spells, the H’mong 
people often make earth walls for buffalo stalls. They also feed buffalo with rice straw, 
or prepare rice/com porridge for animals with thao qua (a local herb) and salt to ‘keep 
their bellies warm' in the cold winter (World Bank, 2010). A study in Tan Lac district 
of Hoa Binh province in Vietnam (Figure 5.1) found that Indigenous knowledge was 
applied widely among local communities in climate change adaptation and disaster 
management (see Duyen et al., 2011). Therefore, the use of local knowledge of a
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resource system is important for adapting to climate variability and change (Berkes et 
al., 2000; Morton, 2007; Goulden et al., 2009).
3.2.2.3. Using social capital, networks and linkages
Social capital provides an important source of adaptation (Folke et al., 2005; Goulden 
et al., 2009; Buikstra et al., 2010). Social capital consists of such concepts as social 
networks, social contacts, social cohesion, and social interaction (Mathbor, 2007). 
Social and kinship networks and social capital are especially important resources for 
small farmers to develop livelihood strategies (Koczberski and Curry, 2005; Hesselberg 
and Yaro, 2006). The poor rely on their reserves of social capital, especially when 
faced with extreme events. In times of crisis, particularly smaller disasters, the most 
important sources of support are family, community, and local reciprocal relationships 
(Christoplos et al., 2009). Eakin et al. (2006) also found that the existence and 
development of local networks among farmers, service providers and information 
sources are critical for facilitating adaptation, particularly in the context of economic 
liberalization and globalized agriculture. Examples of social links-based adaptation 
include borrowing food or/and money from friends and relatives, seeking government 
assistance, moving away to stay with relatives for work, informal credit, remittances, or 
seeking shelter from other households (see Goulden et al., 2009).
Social networks comprise links or relationships between individuals and exist within 
and between households, communities and institutions of governance (Wolf et al., 
2010a). Social links can provide households with access to social capital of different 
types: bonding social capital from strong links with relatives, close friends and 
neighbours, bridging social capital from links with others in the village or local area 
and linking social capital with outsiders to the village who have superior political or 
economic power (Woolcook, 2001; Field, 2003; Hawkins and Maurer, 2010). Bridging 
and linking social capital is important for access to coping and adaptation strategies, 
but is less available to poorer or female-headed households. Bonding social capital is 
less able to provide access to adaptations, especially when climate impacts affect all 
households in the village and the surrounding area (Goulden et al., 2009; Hawkins and 
Maurer, 2010). A study in Vietnam found that social capital had a strong and positive 
contribution to a household’s income, especially among poor households (see Ha et al., 
2004).
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3.3. Determinants of adaptive capacity
The crucial factor for successful adaptation to climate change is to improve social- 
ecological resilience, through building adaptive capacity (Reinert et al., 2009; Goulden 
et al., 2009). Adaptive capacity refers to the potential, capability, or ability of a system 
to adapt to climate change stimuli or their impacts (Smit and Pilifosova, 2001). 
Sometimes it is equated with and other times distinguished from coping capacity 
(Moser et al., 2008). Adaptive capacities are necessary preconditions to enable 
adaptation, including not only resources and capital but also the ability to mobilize 
them. In turn, adaptive capacity is generated by the interactions of broader structural 
determinants (Smit and Wandel, 2006). The forces that influence the ability of the 
system to adapt are drivers or determinants of adaptive capacity (Smit and Wandel, 
2006).
Some determinants of adaptive capacity are mainly local while others reflect more 
general socio-economic and political systems (Smit and Wandel, 2006). For example, 
Brondizio and Moran (2008) found that, at a local level, factors influencing adaptive 
capacity of small farmers in the Amazon were knowledge of the environment, density 
of social networks, quality and quantity of people’ economic portfolios, available land- 
use technology that people can afford, memories of past events and how they were 
applied in the present, and actual social relations and memory of them. Meanwhile Ivey 
et al. (2004) found that general determinants of community capacity to adapt to climate 
change-induced water shortages in Ontario (Canada) relate to political and institutional 
arrangements, the nature of community (e.g. characteristics of, and relationships among 
individuals or groups), and a community’s resources. This insight highlights the 
importance of scale when assessing vulnerability and adaptive capacity (Vincent, 
2007).
The determinants of adaptive capacity to cope with climate change have been 
considered in a group of studies that examine adaptive capacity at the scale of nations, 
of communities, and of sectors of the economy (see Yohe and Tol, 2002; Tompkins and 
Adger, 2005; Brooks et al., 2005; Berkhout et al. 2006). These studies Find that 
adaptive capacity is influenced by economic wealth, social networks, social institutions, 
social capital, experience with previous risks, the range of technological adaptation
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available, and equity of access to resources within the community (see also Smit and 
Pilifosova, 2001; Ford and Smit, 2004; Adger and Vincent, 2005; Nelson et al., 2007) 
and values, perceptions, customs, traditions, and levels of cognition (see Macchi et al., 
2008). Therefore, enhancing adaptive capacity has similar prerequisites to the 
promotion of sustainable development, such as resource access, poverty reduction, 
increased equity and increased capability to participate in local decision-making and 
actions (Smit and Pilifosova, 2001; Haque and Etkin, 2007).
3.3.1 Social capital and adaptive capacity
As discussed earlier in section 3.2.2.3., social and kinship networks and social capital 
are especially important resources for small farmers to develop livelihood strategies. 
The central idea of social capital is that social networks are a valuable asset. Networks 
provide a basis for social cohesion because they enable people to cooperate with one 
another for mutual advantage (Field, 2003; Ibrahim, 2006). Social capital comprises 
membership in groups and networks, relations of trust, reciprocity, common rules, 
norms and sanctions, and connectedness in institutions. It is the social resources that 
enable people's access to other resources (Hammill et al., 2005; Brouwer and 
Nhassengo, 2006). Therefore, social networks play an important role in shaping 
responses to climate related events (Wolf et al., 2010a). The importance of social 
capital for adaptation comes from its essential role for risk management, especially 
among the poor and vulnerable groups (Cannon and Muller-Mahn, 2010). Social capital 
is important for all societies. However, social capital is often more intact and important 
for Indigenous communities or traditional societies. Traditional societies are those 
groups characterized by their pre-industrial self-sufficient ways of either 
hunting/gathering or extensive agriculture (Gaillard, 2007). For example, Guiso et al. 
(2004) found that social capital matters most when education levels are low and law 
enforcement is weak.
Many aspects of adaptive capacity reside in the networks and social capital of those 
groups most likely to be affected (Adger, 2003). Strong social networks have been said 
to support individual and collective initiatives of adaptation and enhance resilience 
(Wolf et al., 2010). As argued by Pelling and High (2005), social capital offers ways 
into understanding the role of fundamental attributes that contribute towards building 
capacity for social collectives and individuals to respond to climate change. The use of
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the concept of social capital in climate change policy stresses the importance of 
mobilizing social capital to bring about material adaptations. For example, the 
mobilisation of social capital resources (networks and bond and trust) improves the 
community’s resilience to risk and hazards (Murphy, 2007). Social resiliency includes 
social capital, particularly such features as community norms and networks (Adger, 
2000a; Adger et al., 2003).
However, barriers to adaptation can be shaped by social networks. For example, strong 
bonding networks could potentially exacerbate rather than reduce the vulnerability of 
some groups in some situations, such as elderly people to the effects of heat waves in 
Britain (see Wolf et al., 2010a). Because people did not feel that heatwaves posed a 
significant risk to them and believed that they would be able to cope with then bonding 
networks could increase their vulnerability rather than ameliorating it. This evidence 
points to a less than straightforward relationship between social capital, vulnerability 
reduction and increasing resilience (Wolf et al., 2009; Wolf et al., 2010a).
3.3.2. Governance and adaptation
Governance is defined as the complex mechanisms, processes and institutions through 
which citizens and groups articulate their interests, exercise their legal rights and 
obligations, and mediate their differences (UNDP, 2000).The nature of governance is a 
major determinant of the success of an adaptation process to climate extremes and 
climate change (Finan and Nelson, 2009; Goulden et al., 2009). For example, where 
forms of governance preclude effective community participation and discourage co­
management practices, local resilience tends to be low and adaptive capacity limited.
On the other hand, a more resilient social-ecological system will operate in a well- 
articulated decision-making context where knowledge production and learning are 
dynamic and stocks of social capital generate bonds of trust (Olsson et al., 2004; Folke 
et al., 2005). Different groups and individuals have varying levels of access to existing 
institutions. Vulnerable groups in general have lower institutional access than do those 
who are more powerful or better off. Before external support for greater adaptive 
capacity is made available, therefore, an analysis of the nature of institutional linkages 
and access for different social groups becomes critical (Agrawal and Perrin, 2009). The 
support of appropriate governance institutions would be a priority in an overall
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adaptation strategy, given the close relationship between good governance and 
successful adaptive management.
3.3.3. Institutions and adaptation
Institutions (both formal and informal) and various forms of environmental governance 
can provide ways of building adaptive capacity and enhancing resilience to 
environmental change (Reid and Vogel, 2006). Institutions are the ‘rules of game’, 
comprising social and cultural norms as well as the formal organizations of the state 
and political structures. The institutions of the state, market, and civil organizations are 
major determinants of collective security, social vulnerability, and environment and 
resource allocation (Adger, 2000b). Therefore, they both constrain and facilitate 
adaptation to social and environmental change. The adoption of adaptation practices by 
specific households and communities depends on their social and economic 
endowment, social networks and access to resources and power (Adger 2003; Smit and 
Wandel, 2006; Adger at al., 2007). Communities are not homogenous. Communities 
also create place attachment and sense of belonging that are critical for well-being and 
climate change adaptation (Adger, 1999; 2003). However, adaptation to climate change 
depends on the institutional arrangements that facilitate human activities within and 
across levels of governance (Cash et al., 2006). In addition, all adaptation practices 
require property rights (Agrawal, 2008; Agrawal and Perrin, 2009). Also, successful 
adaptation to climate change will require the active participation of local communities 
in the process and that institutional adjustment will inevitably focus on community re­
organization and initiative (Folke et al., 2005; IPCC, 2007).
Olsson et al. (2004) argue that successful adaptive approaches depend on flexible 
institutions which are able to respond to feedback and support resilience. Dynamic 
institutional structures have the capacity to be reflective and adapt in response to new 
information (Tompkins and Adger, 2005). Brooks et al. (2005) examined whether it is 
income itself that provides the adaptive capacity, or the features of society that are 
associated with greater flexibility, and hence higher incomes. Their findings support a 
model of adaptive capacity that is oriented around flexibility in terms of governance, 
education and health status. Good governments can respond to changing circumstances, 
and educated people can participate in such change, while healthy bodies can weather 
temporary harsh conditions. Historical study has also suggested that adaptive capacity
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can be linked to flexibility. For example, Diamond (2005) suggested that the society of 
the Norse Greenlanders collapsed because they persisted in attempting to farm in 
Greenland as if its climate and soils were those of Norway, and whose Christian beliefs 
led them to shun the already well-adapted technologies of their Inuit co-inhabitants. 
Therefore, Folke et al. (2002) stress the need to develop adaptive, flexible and learning 
institutions at all levels to respond to the non-linear dynamics of natural resource and 
human systems. Learning and flexibility are seen as key features for adaptation (Pelling 
and High, 2005). However, in some cases, a lack of flexibility can be culturally 
imbedded and difficult to change (see Patt, 2009).
3.3.4. Individual perception and adaptation
Individual perceptions of climate change risk are central to how individuals respond to 
climate change (Mortreux and Barnett, 2009; Wolf et al., 2010b). For example, a study 
of elderly people’s perceptions of heat wave risks in UK suggests that this vulnerable 
group does not perceive its vulnerability and therefore does little to adapt (Wolf et al., 
2009). A study in the Central Vietnam found that if households and communities saw 
natural disasters as a product of hazard and social vulnerability rather than an act of 
God, they acted more actively to prepare and to adapt (Phong et al., 2008). An 
individual's risk perception is influenced by their trust, personal experience, wealth and 
health, values, worldviews and the availability of information (McLeman and Smit, 
2006). Individual perceptions of the efficacy of adaptation in addition to individual 
confidence in the capacity of the community to affect adaptation policies are also 
important in informing risk perceptions (Grothman and Patt, 2005). Moser and Luers 
(2008) argue that in the context of planned adaptation to climate change, decision­
makers first need to become aware of the potential impacts and risks, and understand 
how these risks may affect them or their management responsibilities.
3.4. Limits and barriers to adaptation
Adaptations have physical, economic, and institutional limits. Limits and barriers to 
adaptation can be grouped into three distinct but inter-related categories (Figure 3.1). 
Ecological and physical constraints constitute the natural limits to adaptation. These 
can take many forms, ranging from ecosystems thresholds and resilience (Adger et al., 
2009a), to geographic and geological limitations, and restrictions in resource allocation 
(Jones and Boyd, 2011). Economic and technological constraints are numerous and can
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consist of, for example, uncertainties associated with forecast modelling, or lack of 
resources and information to implement adaptation. Such barriers may arise due to a 
combination of knowledge, technological and financial limitations (Jones and Boyd, 
2011). Social barriers to adaptation are concerned with the social and cultural processes 
that govern how individuals respond to climatic shocks (Adger et al., 2009b; Jones and 
Boyd, 2011).
Human and 
technologicalKnowledge Technological
Economical
Physical
Normative Institutional
Ecological
CognitiveSocial
constraints
Natural
constraints
Figure 3.1: Limits and barriers to adaptation and their linkages
Source: Adapted from Jones and Boyd (2011)
3.4.1. Barriers to adaptation
Adaptation to climate change will not be a homogenous process agreed upon by all 
parties, but one influenced by many factors such as economic and technological 
development, gender and culture, to name but a few. For example, Goulden et al. 
(2009) found barriers to adaptation as a result of uneven access to assets including 
natural resources, financial capital, human capital and social capital. Also, gender, age 
and wealth have a strong influence on people’s ability to access adaptations: women, 
the elderly and the poorest households have fewer options available to them (Goulden 
et al., 2009). Culture also has an important role to play in the process of adaptation
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(Heyd and Brooks, 2009). The role of culture indicates the need for a nuanced approach 
to adaptation that is grounded in an appreciation of local social dynamics (Ensor and 
Berger, 2009; Heyd and Brooks, 2009). Therefore, understanding that adaptation is 
defined by ‘varied sensitivities' exhibited by different groups of actors is crucial for 
researchers, policy-makers and civil society if adaptation at the local level is to be 
facilitated, supported and understood (Wilbanks and Kates, 2010). Barriers to 
adaptation are likely to be important in determining vulnerability and adaptability to 
climate change.
Most discussions about barriers and constraints to successful adaptation focus on 
limited adaptive capacity as a constraint to adaptation to climate change (see Yohe and 
Tol, 2002; Grothmann and Patt, 2005). Recent studies have focused on institutional 
barriers and limits to adaptation (see Adger et ah, 2007). Adaptation is also influenced 
by institutions of governance and the context in which adaptation is occurring. 
Therefore, as Inderberg and Eikeland (2009) argued, neglecting institutional constraints 
may conceal true human limits to adaptation because human society consists of formal 
and informal social structures influencing choice and behaviour. Resource and 
technology are of little use if such institutional factors hinder implementation of proper 
adaptive measures (see also Adger, 2000b). Lack of capacity in governance systems, 
differing goals and a lack of recognition of different types of knowledge are some 
factors that contribute to barriers to adaptation (Goulden et ah, 2009). Therefore, there 
is a need to first identify, then remove barriers to the accessibility of adaptation 
strategies within structures of governance. Adaptation barriers can be addressed with 
policy support (Ford, 2009).
Perceptions of risk, knowledge and experience are also important factors at individual 
and societal level in determining whether and how adaptation takes place (Adger et ah, 
2009b). An evaluation of the responses to the 1997-98 El Nino across 16 developing 
countries in Asia, Asia-Pacific, Africa, and Latin America highlighted a number of 
barriers to effective adaptation, including a low level of awareness among decision 
makers of the local and regional impacts of El Nino, among other factors such as 
limited national capacities in climate monitoring and forecasting, and a lack of 
coordination in the formulation of responses (Giant, 2001 in Adger et ah, 2007). 
Therefore, barriers to adaptation can be better understood by a broader recognition of
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the multiple drivers of vulnerability, such as poverty, gender and age, and an awareness 
of how governance affects local adaptation (Goulden et al., 2009).
3.4.2. Limits to adaptation
Limits to adaptation comprise a set of immutable thresholds in biological, economic or 
technological parameters (Adger et ah, 2009b; Wilbanks and Kates, 2010). Climate 
change adaptation is limited not only by physical and ecological forces but also by 
societal factors. For example, some have suggested that adaptation to climate change 
may be limited by the irreversible loss of the places and identities that people value; by 
perceptions, processes and power structures within society (Adger at ah, 2009b). 
Therefore, what may be a limit in one society may not be in another. Others have 
argued that the limits to adaptation may be subjectively defined, or in other words, 
values may subjectively define the limits to climate adaptation (O’Brien, 2009). 
Specifically, different and dynamic values have significance for climate change 
adaptation. For example, traditional worldviews may prioritize adaptation strategies 
that emphasize the need for belongingness and group identity, that recognize local 
knowledge, and that support traditional livelihoods and preserve cultural identities. 
Modem worldviews may prioritize adaptations that reduce climatic threats to economic 
growth through rational, scientifically-based technological adaptations based on 
economic analysis and future climate scenarios (O’Brien, 2009). This means that 
successful adaptation will depend on the capacity of societies and governments to 
perceive and respond to a range of values attached to different groups. Moreover, limits 
to adaptation are not static and evolve over time in response to climatic and non- 
climatic stresses. These limits could possibly be overcome. However, the concept of 
limit implies an absolute barrier to adapting (Ford, 2009).
Also, there is a limit to adaptation in human society. Using the example of the Norse 
Greenlanders’ collapse in the mid to late fifteenth century AD, Dugmore et al. (2009) 
showed that it is possible to adapt to new environments, build up centuries of 
community-based managerial expertise, maintain century-scale sustainable patterns of 
life and society, and yet still face ultimate collapse and extinction. They attributed the 
failure of the Norse Greenlanders to limited resilience and the interplay of cultural, 
economic and environmental changes at local, regional and continental scales 
compounded by hostile cultural contacts. Particularly, initial Norse colonization and
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Settlement o f Greenland was followed by a rising level o f connection, intensification 
and investment which increased the effectiveness o f adaptation, but at a cost o f reduced 
resilience in the face o f change. Another example o f a limit to adaptation in human 
society is the collapse o f the Maya civilization about one thousand years ago (Box 3.1).
Box 3.1: The Maya collapse and lessons to learn
The ancient Maya civilization collapsed a thousand years ago in Mexico’s Yucatan Peninsula 
and adjacent parts of Central America. It was once the site of the New World’s most advanced 
Native American civilization before European arrival. Several strands were drawn from the 
Classic Maya collapse although Maya archaeologists still disagree vigorously among 
themselves for many reasons. The first strand consisted of population growth outstripping 
available resources: a dilemma similar to the one foreseen by Thomas Malthus in 1798 and 
being played out today in many places around the world. Compounding that mismatch between 
population and resources was the second strand: the effects of deforestation and hillside 
erosion, which caused a decrease in the amount of useable farmland, and possibly exacerbated 
by an anthropogenic drought resulting from deforestation, and by soil nutrient depletion and 
other soil problems. The third strand consisted of increased in-fighting, as more and more 
people fought over fewer resources. Maya warfare peaked just before the collapse. Bringing 
matters to a head was the strand of climate variability and change. The drought at the time of 
the collapse was not the first drought that the Maya had lived through, but it was the most 
severe. At the time of previous droughts, there were still uninhabited parts of the Maya 
landscape, and people in drought affected areas could move to another site. However, by the 
time of the Classic collapse the landscape was full and the whole population could not be 
accommodated in the few areas that continued to have reliable water supplies. The fifth strand 
related to failing to recognize and solve these seemingly obvious problems undermining the 
Maya society. The kings and nobles did not heed long-term problems, insofar as they perceived 
them. Their attention was focused on their short-term concerns of enriching themselves, waging 
wars, erecting monuments, competing with each other, and extracting enough food from the 
peasants to support all those activities.
Source: Diamond (2005; see also Orlove, 2005)
In searching for the answers to the question 'W hy do some societies succeed while 
others fail?’, Diamond (2005) concluded that human societies and smaller groups may 
make disastrous decisions for a whole sequence o f reasons: failure to anticipate a
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problem, failure to perceive it once it has arrived, failure to attempt to solve it after it 
has been perceived, and failure to succeed in attempts to solve it. The collapse of Maya 
civilization presents some important lessons for building resilience in the context of 
change and uncertainty. Managing for resilience is about understanding a social- 
ecological system with particular attention to the drivers that cause it to cross 
thresholds between alternate regimes, knowing where the thresholds might lie, and 
enhancing aspects of the system that enable it to maintain its resilience (Walker and 
Salt, 2006).
3.5. Adaptation and resilience revisited 
3.5.1. Mal-adaptation
Adaptive strategies are important for reducing the vulnerability of local communities to 
climate change. Successful adaptation is any adjustment that reduces the risks 
associated with climate change, or diminishes vulnerability to climate change impacts 
without compromising economic, social, and environmental sustainability (Doria et al., 
2009). Therefore, it is important to ensure that responses to change will deliver desired 
benefits while also avoiding undesirable outcomes (Fazey et al., 2011). However, many 
responses may not help people cope with change and can even exacerbate existing 
problems (see Eriksen et al., 2005; Fazey et al., 2010). These responses are described as 
‘mal-adaptive’. In the global change literature, ‘mal-adaptation’ is used to highlight the 
pitfalls of poorly directed adaptation strategies (Barnett and O'Neill, 2010). Mal- 
adaptation is one of reasons for concern about climate change adaptation (Adger and 
Barnett, 2009; Brooks et al., 2009).
While the individual responses may increase capacity to cope with change, the 
accumulated responses of individuals can, in the long-term, generate undesirable 
outcomes for communities or societies (Fazey et al., 2010). Therefore, understanding 
the outcomes of responses through trajectories of change is an important initial step for 
designing appropriate adaptation strategies. A trajectory of change is defined as a 
dynamic process of individual, group and/or societal responses to change which create 
further change and responses with outcomes that reflect the cumulative properties of 
that process (see Fazey et al., 2011).
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3.5.2. Adaptation, resilience and adaptive capacity
Adaptations lead to transformation of the components and relationships within systems 
and thus have implications for the resilience of a system (Nelson, 2011). Adaptations 
can push systems closer or farther away from thresholds (see Adger et al., 2011). 
Adaptation actions could potentially affect system resilience through downstream 
indirect effects; through loss of response diversity of different elements of adaptive 
capacity; and through specialization that locks adaptation into particular pathways (see 
Walker et al., 2006; also Nelson, 2011). Downstream effects include both spatial and 
temporal displacement of the consequence of adaptation. Response diversity to 
environmental change is critical to resilience. Response diversity is particularly 
important for ecosystem renewal and reorganization following change (Elmqvist et al., 
2003; Walker and Salt, 2006). Response diversity refers to the different responses 
within a functional group (Walker and Salt, 2006). Loss of diversity implies that the 
alternate pathways through which stress could be earlier transmitted are no longer 
available. Over-specialized adaptation refers to instances where a system becomes 
highly adapted to a particular range of variation in a stressor, but if that range changes 
or a new stressor becomes prominent, the system is not able to adequately respond 
(Walker et al., 2004).
Adaptation, when focused on reducing risk to specific threats, tends to focus on the 
short-term and local scales. Resilience, on the other hand, is concerned with the 
viability of systems, and thus necessarily incorporates broader scales (Nelson et al., 
2007; Nelson, 2011). Although adaptation can have positive impacts on resilience, the 
challenge is to avoid some of the pitfalls identified above. Adaptive capacities can be 
categorized as specific or generic (Nelson, 2011). Specific capacities are those which 
are employed to respond to particular risks. An early flood warning system is an 
example. Generic capacities are those which help to increase the options and flexibility 
of the social-ecological systems to respond to a variety of stresses. These may include 
human capital such as health and education. It is important to identify a proper balance 
of investments in specific and generic capacities in order to promote adaptation to 
climate change and maintain system resilience (Tompkins et al., 2008).
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Walker and Salt (2006) highlights two types of resilience: specific resilience and 
general resilience. Specific resilience addresses the questions: resilience of what, to 
what? (Carpenter et al., 2001). It is the ability to withstand the impacts of specific 
shock, for example the ability of a farming system to withstand drought (USD, 2003). 
Managing for specific resilience entails identifying the alternative system regimes, 
thresholds, controlling variables, and the anticipated shocks in order to identify the 
types of capacities necessary to avoid crossing thresholds (see also Walker et al., 2006). 
Managing for specific resilience is important, but so too is maintaining the general 
capacities of a social-ecological system that allow it to absorb unforeseen disturbances 
(Walker and Salt, 2006; Walker et al., 2006). General resilience is the ability to 
withstand the impacts of shocks and trends that disrupt lives and livelihoods. Example 
of this are the overall health or economic status of households, the diversity of 
livelihood sources, access to savings or credit or the existence of strong social networks 
that are supportive whatever the problem (USD, 2003). Adaptations that enhance 
specified resilience may undermine the general resilience of the system (Walker et al., 
2009). Therefore, again it is important to identify an acceptable balance between 
specific and general capacities (Nelson, 2011).
Some responses have the potential to undermine the long-term resilience of social- 
ecological systems while others have the potential to increase long-term resilience 
(Fazey et al., 2007). Adger et al. (2011) assess the consequences of climate change 
adaptations on system resilience across nine well-established cases. Their analysis 
highlights three characteristics which influence system resilience: problem framing, 
governance structures, and responsiveness to feedbacks. Particularly, responses which 
undermine resilience tend to be those framed within a narrow, technological 
perspective, those which are implemented through vertical, top-down governance 
structure, or in which the system is not sensitive to feedbacks. In contrast, inclusive 
actions are those which recognize the importance of multiple drivers, which include a 
wide variety of actors across scales, or which are responsive to feedbacks enhance 
system resilience (Adger et al., 2011; Nelson, 2011).
3.5.3. Sustainable adaptation
As discussed earlier, adaptation can have unintended negative effects both on people 
and on the environment. Strategies or policies that make sense from one perspective, or
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for one group, may at the same time reduce the livelihood viability of other groups 
(Eriksen et al., 2011). Some response strategies to climate variability and change have 
the potential to undermine long-term resilience of social-ecological systems (Adger et 
al., 2011; Nelson, 2011). Adaptations that benefit one group may undermine the 
security and well-being of others, such as by influencing resource access and the 
integrity of ecosystems that many depend on for their livelihoods (Eriksen et al., 2005). 
Therefore, it is important to make sure that present adaptation responses will not 
undermine long-term adaptive capacity.
Eriksen et al. (2011) propose four principles for sustainable adaptation. The principles 
are: first, recognize the context for vulnerability, including multiple stressors; second, 
acknowledge that differing values and interests affect adaptation outcomes; third, 
integrate local knowledge into adaptation planning; and four, consider potential 
feedbacks between local and global processes. This is because vulnerability is nested 
and connected through environmental change feedbacks, economic linkages and global 
flows of resources, people and information (Adger et al., 2009c).
3.6. Lessons learned for adaptation policy in Vietnam and other 
vulnerable countries
3.6.1. Poverty reduction
Adaptations are manifestations of adaptive capacity, and they represent ways of 
reducing vulnerability (Smit and Wandel, 2006). The review of literature on poverty, 
vulnerability and adaptation found that poverty reduction is an essential component of 
reducing vulnerability to natural hazards and climate change impacts, because poverty 
is both a condition and a determinant of vulnerability (Thomalla et al., 2006). Poverty 
can be closely linked to all dimensions of vulnerability to climate change. One 
important dimension of vulnerability is the physical risks that result from climate 
stresses (IPCC, 2007). Another is the capacity of people exposed to climate change to 
cope with and adapt to these risks. In addition, vulnerability is generated by multiple 
processes (Adger and Kelly, 1999). Therefore, three types of linkages between 
vulnerability and poverty can be identified: risk, adaptive capacity, and vulnerability 
processes (see Eriksen and O’Brien, 2007). Policy responses should target these 
linkages by focusing on measures to: (1) reduce risks to current ways of securing well-
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being; (2) strengthen the adaptive capacity of the poor; and (3) address the causes of 
vulnerability among the poor. Such responses recognise that reducing vulnerability, 
poverty and inequality are all important components of sustainable pathways of 
development (Schipper and Pelling, 2006). Poverty reduction is the first step to 
empower the poor. The poor are more likely to be poorly educated and they are less 
likely to participate in local politics. Therefore, their voices are rarely heard in policy 
and decision-making processes.
Poor people also have fewer livelihood opportunities, and limited access to education, 
health care and other services. Therefore, they are the most vulnerable to a range of 
interacting stresses, including those due to climate change. Hunger eradication and 
poverty reduction are included as one of the eight Millennium Development Goals 
(MDGs) that nations are committed to achieving by 2015. However, the realisation of 
poverty reduction goals can be seriously hampered by climate change (Schipper and 
Pelling, 2006). Extreme climatic events can result in irreversible loss of human and 
physical capital and may cause poverty traps (Heiberg et al., 2009). As demonstrated in 
section 6.3.1.2, seven households in a case study community were classified as being 
“out of poverty” in 2008; however, due to the impact of the drought in 2009, all of 
them were pushed back into poverty (ie, their income fell below the official poverty 
line). As pointed out by Blaikie et al. (1994) and Wisner et al. (2004), for poor 
households, natural disasters can cause downward spiral effects because disruption to 
assets and livelihoods by one event often make households yet more vulnerable to 
future hazards. After each disaster, the same families tend to lose their homes, 
possessions and livelihoods, increasing their vulnerability to the next disaster event 
(Chambers, 1995). Therefore, human vulnerability amplifies physical exposure to 
hazards through conditions of poverty and low socio-economic status (Smith, 2004).
Although there is overlap between them, vulnerability reduction and poverty reduction 
are not identical. Not all poverty reduction measures necessarily contribute to 
adaptation, and not all climate change vulnerability reduction measures automatically 
contribute to poverty reduction (Eriksen and O'Brien, 2007). In the Vietnamese case 
study villages for example, it was observed that some short-term coping strategies have 
undermined communities’ future adaptive capacity. For example, overexploitation of
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forest products, catching fish using explosives or electrical equipment, or taking 
children out of school are some of examples of maladaptive strategies in these areas 
(section 7.2.2). Therefore, assuming that responses that reduce poverty will similarly 
reduce vulnerability to climate change may lead to policies and programs that create 
contradictory outcomes: poverty reduction may in some cases increase vulnerability to 
climate change, which in turn may perpetuate or increase poverty (Eriksen and 
O'Brien, 2007). Thus, it is important to recognise that responses need to address both 
vulnerability and poverty. In order to address both vulnerability and poverty through 
policy responses and interventions, it is necessary to identify those measures that target 
the overlap between vulnerability and poverty and to provide mechanisms for the poor 
to manage risk (Perdana, 2005).
3.6.2. Capacity building
Enhancing people’s capacity to cope with present climate conditions will strengthen 
their adaptive capacity to deal with future hazards, such as those resulting from climate 
change (Folke et al., 2002; Tompkins and Adger, 2004; Lopez-Marrero and Yamal, 
2010). Building the capacity to adapt refers to a broadening of the range of options for 
proactively or reactively reducing society’s vulnerability and increasing resilience to 
climate variability and change (Yohe and Tol, 2002; Brooks et ah, 2005). People’s 
vulnerability to climate related hazards is largely determined by their access to natural, 
social and financial resources, information and technology, as well as by the 
effectiveness of institutions (Thomalla et ah, 2006; Gaillard, 2007). Capacity building 
can be achieved through enhanced access to livelihood capital, information, and coping 
and adaptation options. Rural poor in developing countries often have limited 
livelihood options. Limited livelihood options mean limited livelihood strategies, which 
can lead to reduced adaptive capacity and increased vulnerability. Therefore, 
government support to improve livelihood options and the productive capacity of 
households, especially those with limited resources, is very important. Improved access 
to credit and markets can increase the flexibility of farmers’ responses and facilitate 
livelihood diversification (Roncoli et ah, 2001; Reid and Vogel, 2006).
For vulnerable communities, access to resources is a critical factor in achieving a 
secure livelihood and recovering from any type of disaster. Those people and 
households with capital, land, labour and equipment are the most resilient when
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disaster strikes. For example, Dulal et al. (2010) found that the adaptive capacity of 
small farmers in Nepal is dependent on their livelihood options and strategies, which 
are determined by their endowments and entitlements and available institutions and 
processes. Endowments and entitlements are important resources required by every 
society or group to enable them to achieve a sustainable livelihood (Scoones, 1998). 
These include the capital assets of individual, households or communities such as 
human, physical, natural, financial, and social capital (Bebbington, 1999; Reid and 
Vogel, 2006). The livelihood strategies of the people also depend on the activities of 
other institutions. These activities include the laws, rules, regulations, service and 
policies upheld by the state, private sector, civil society organizations, the market and 
agencies at all levels (Dulal et al., 2010).
Capacity building can contribute to the enhancement of livelihoods and thus give the 
vulnerable not only the capability to adapt but also to mobilize for the kind of change 
that will further build their adaptive capacity (Lemos et al., 2007). For example, 
improvement in human capital through public spending and programmes on health, 
education and wellbeing can be important to facilitate the diversification of livelihoods 
which is partly constrained by physical health, skills and knowledge. People’s ability to 
participate in the market depends in part on their human capital. Health and nutrition 
are integral aspects of physical human capital and influence the capacity of individuals 
to earn an income. Income-generating opportunities and productivity also depend on 
their education and skills. This is why the improvement of market access has to be 
coupled with other programmes on health, education and social welfare which help to 
maintain and augment human capital in both its physical and intangible manifestations 
(Paavola, 2008). As argued by Barnett (2001), a strategy of enhancing resilience 
involves building up institutional structures and human resources as these are important 
requirements of a system able to absorb, learn from, and modify itself in response to 
changes.
3.6.3. Effective governance of natural resource management
Effective governance of natural resources such as forests, water, and land vegetation is 
needed because they are essential for the livelihoods of the rural poor people. The 
resilience of the rural poor depends in part on the quality of local governance of natural 
resources (UNDP, 2008). Drawing on their natural resource base will continue to be
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important for the livelihood strategies for the local poor. The resilience of ecological 
and human social systems is interdependent (Fazey et al., 2007). The degradation of the 
natural resource base will cause reduced capacity to provide a safety net. Therefore, 
there is a danger of a downward-spiraling cycle of increased environmental degradation 
and vulnerability (see also Paavola, 2008). Vulnerability to climate change can be 
exacerbated by other stresses, including the loss of habitats and natural resources, 
reduced ecosystem services and land degradation (World Bank, 2009a). Therefore, 
enhanced protection and management of ecosystems and more sustainable management 
of natural resources can play a critical role in adaptation strategies.
Sustainable management of natural resources can benefit poor, marginalised and 
indigenous communities by protecting ecosystem services and maintaining access to 
resources during difficult times, including drought and disaster (World Bank, 2009a). 
Rural communities which manage natural resources sustainably will be the best 
equipped to cope with the droughts and floods that are likely to increase in the future 
(WRI, 2008). Unsustainable resource extraction practices require well-targeted 
interventions and programs for the poor (see also Takasaki et al., 2004). Specific 
programs may include improved access to productive capital and contingent 
employment programs. The combination of these programs depends on local 
environments and household asset holdings that shape their relative importance. In 
addition, it is widely recognised that healthy and well-managed ecosystems are 
valuable for adaptation to climate change (Box 3.2). Therefore, adaptation through 
ecosystem management should be integrated into policy-making, planning and local 
initiatives. At policy and planning level, it is also important to identify actions related 
to ecosystem management in National Communications, particularly at local level and 
to implement them. Governments should explore ecosystem-based options when 
planning for climate change adaptation (UNEP, 2010a).
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Box 3.2: Ecosystem based adaptation
The Vietnam Red Cross, working with local communities, planted more than 175 km2 of 
mangrove forest along the coast, offering renewed protection from typhoons. A co-benefit from 
these efforts includes communities harvesting marine products such as crabs and mussels in the 
replanted areas. The Red Cross estimated that about 7,750 families improved their livelihoods, 
and hence their resilience to further hazards, through the selling of crabs, shrimps and molluscs. 
In addition, the planting and protection of mangrove forests helped reduce the cost of dyke 
maintenance by USD 7.3 million per year.
Source: Hammill et al. (2005)
3.6.4. Integration of climate change into development thinking
Adaptation is rarely taken in response to climate change alone (Berrang-Ford et al., 
2011). It is often embedded within broader sectoral initiatives such as natural disaster 
management and planning, natural resource management, livelihood diversification, 
and sustainable development (McLean, 2010). Linkages between climate change and 
development are increasingly recognized (see Kohler et al., 2010). Efforts to cope with 
the impacts of climate change and attempts to promote sustainable development share 
common goals and determinants including access to resources, equity in the 
distribution of resources, stocks of human and social capital, access to risk-sharing 
mechanisms and abilities of decision-support mechanisms to cope with uncertainty 
(Yohe et al., 2007). Lessons learned from responses to natural disasters indicate that, 
while government's response is important, effective climate change responses need to 
be integrated into development thinking and planning.
Multiple stresses related to epidemics, market fluctuations, and land degradation affect 
exposure to climate risks and people’s capacity to adapt. Therefore, successful 
adaptation and vulnerability reduction would be most effective when undertaken in 
combination with, or incorporated into, ongoing strategies that enhance people’s 
general well-being (Smit and Pilifosova, 2001; Fussel and Klein, 2006; Smit and 
Wandel, 2006; Lemos et al., 2007). For example, from the analysis of a case study of 
two flood-prone communities in Puerto Rico, Lopez-Marrero and Yamal (2010) argued 
that developing strategies that account for the multiple risks people perceive and
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experience would create a suitable milieu for enhancing adaptive capacity to climate 
risks and thus for reducing vulnerability.
In developing countries in particular, climate change is often perceived as a long-term 
issue, which other challenges, including food security, water supply, sanitation, 
education and health care, environmental degradation and natural hazards, require more 
immediate attention (Klein et al., 2005). Rural communities are often more concerned 
with their children’s education or lack of it, their health and the scarcity of medicine, 
economic factors, land tenure and the difficulties of selling their crops or livestock. 
Hence, it is important to place natural hazards within a wider context of other risks. For 
example, in the context of flood-prone communities, there is a need to address both 
flood risks and wider concerns that aggravate flood vulnerability and inhibit adaptive 
capacity, including health conditions, livelihoods issues and economic factors, social 
relations, infrastructure, and land tenure (Lopez-Marrero and Yamal, 2010). Therefore, 
adaptation measures need to be embedded within broader development thinking, for 
example poverty reduction, disaster risk management, natural resource management, 
and national socio-economic development plans and strategies.
3.7. Conclusions
Rural communities often adopt a mix of strategies to cope with shocks and stresses. 
However, the review of the literature found that forms of adaption in response to 
climate risks fall into three main categories: livelihood diversification; using social 
networks including bonding bridging and linking social capital; and local knowledge- 
based adaptations. In many cases, responses were made to cope with climate shocks 
but in many other circumstances adaptations were taken to cope with the interaction of 
shocks, both climate and non-climate related. The adoption of adaptation practices by 
specific households and communities was found to depend on their social and 
economic endowment, social networks and access to resources and power.
Lessons learnt from present and past climate change adaptation show that generic 
determinants of resilience include the social capital of societies, flexibility and 
innovation in the institutions of government and the private sector to grasp 
opportunities associated with climate change, and the underlying health status and 
wellbeing of individuals and groups faced with the impacts of climate change (see
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Adger et al., 2003). Therefore, the support of appropriate governance institutions would 
be a priority in an overall adaptation strategy, given the close relationship between 
good governance and successful adaptation. Other determinants of adaptive capacity 
include values, perceptions, customs, traditions, and levels of cognition. Various 
examples demonstrate that the factors driving responses and adaptation to climate and 
non-climate risks are complex and variable. Therefore, local complexity and changing 
contexts are important considerations when designing intervention strategies to enhance 
adaptive capacity to various changes. ‘One size’ will not ‘fit all’ when designing future 
institutional and local response interventions to enhance adaptation to climate 
variability and change.
Barriers to adaptation are found to be a result of uneven access to assets including 
natural resources, financial capital, human capital and social capital. Also, gender, age 
and wealth have a strong influence on people’s ability to access adaptations. In 
addition, there is a limit to adaptation in human society as seen in the example of the 
Norse Greenlanders’ collapse discussed in Section 3.3.3. It is important to avoid ‘mal­
adaptive’ strategies because, while the individual responses may increase capacity to 
cope with change, the accumulated responses of individuals can, in the long-term, 
generate undesirable outcomes for communities or societies.
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Chapter 4 Research methods
4.1. Introduction
This chapter presents the research design adopted for this thesis. This discussion 
includes the research methodology and the data collection methods. I use the term 
methodology to refer to the philosophy of, or the approach to, research methods and 
their application in a particular study or investigation. I use the term data collection 
methods to refer to the way data is collected to support this thesis. This study adopts a 
place-based case study approach to climate change adaptation research. Place-based 
studies can illuminate how different factors -  at different scales -  can interact and 
affect the ability of different households to cope and adapt. The study was based on 
both qualitative and quantitative data collection methods. This study took a 
participatory approach to vulnerability and adaptation assessment.
4.2. Methodology
4.2.1. Case study approach
At the core of the empirical work of this thesis stands the case study of six village 
communities (section 5.4) in the northern mountain district of Ba Be, Bac Kan province 
(Figure 5.1) where most of the primary data on vulnerabilities, coping and adaptation 
strategies were gathered. As argued by Berkes and Jolly (2001), climate change 
provides a good example of a complex social-ecological system problem for which 
place-specific case studies and participatory methodologies are particularly suitable. 
Place-based case studies are considered to be central to the vulnerability approach to 
climate change research (Ford et al. 2007; Ford et al. 2008; Ford et al., 2010). 
Vulnerability varies between nations, regions, communities, and even within 
communities, on the basis of differential exposure to climate change impacts and 
differential adaptive capacity (Turner et al. 2003a; O'Brien et al., 2004b). Therefore, 
understanding the dynamic interaction between humans and the environment require 
case studies situated in particular places and cultures (Ford et al. 2007; Ford et al. 
2008). Place-based studies can illuminate how different factors -  at different scales -  
can interact and affect the ability of different households and even different individuals 
within households to cope and adapt (Eriksen et al., 2005; Noor, 2008). Therefore, the 
case study approach (Yin, 2003; also Stake, 1995) provides an appropriate means of
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exploring coping and vulnerability (Eriksen et al., 2005), in particular, the way that 
local adjustments to change are shaped by interacting processes (Eriksen and Lind, 
2009). Moran (1995 in Eakin et al., 2006) argued that case studies allow for the in- 
depth capture of ethnographic detail that is often essential for understanding why and 
how changes are occurring (see also Noor, 2008; Baxter and Jack, 2008).
4.2.2. Participatory vulnerability assessment
This study took a participatory approach to vulnerability and adaptation assessment. It 
has been argued that vulnerability assessment needs to be participatory for practical 
adaptation (Ford and Smit, 2004; Schroter et al. 2005; Smit and Wandel, 2006; Ford 
and Pearce, 2010). In the climate change adaptation and disaster management fields, 
analytical frameworks for participatory, experience-based assessment of community 
condition, and human-environment systems have been developed, and some have been 
applied (see Turner et al. 2003a & b; Lim et al. 2004; Ford and Smit, 2004; Schroter et 
al. 2005). There are several reasons why vulnerability and adaptation assessment at the 
community level holds promise for understanding the contextual nature of vulnerability 
and for working toward reducing vulnerabilities. First, community analysis reveals 
variation in vulnerability that might not be visible in regional or national studies. 
Second, community assessment provides an opportunity to link research with action to 
reduce vulnerability. Finally, community-based vulnerability assessments can provide 
an important tool for communities to explore and focus their adaptive strategies (see 
Parkins and MacKendrick, 2007).
In this study, the assessment began with defining the study area together with relevant 
communities and stakeholders. This requires choosing the scale of investigation by 
drawing artificial boundaries around the coupled human-environment system of 
interest (see Schroter et al. 2005). In this context, it is essential to develop knowledge 
of the stakeholders, including communities, the ecosystem services they value, and the 
drivers of vulnerability. The next step was to carry out the assessment of vulnerability 
of the human-environment systems. The assessment of the vulnerability of the human- 
environment systems can employ ethnographic in-community methods (for example 
semi-structured interviews, participant observation and focus groups) as well as using 
insights from local and regional decision-makers, resource managers, scientists, 
published and unpublished literature, and other available sources of information (see
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Ford and Smit, 2004; Smit and Wandel, 2006; Ford et al. 2008). Section 4.3.2 on “data 
collection methods” will give details of the techniques used.
By examining past and present experiences of climate variability and change, and the 
human responses to them, it is possible (1) to identify conditions that represent risks to 
community members, (2) characterise how communities experience and manage 
climatic risks, (3) identify the processes and conditions that influence exposure to 
climatic hazards and determine the efficacy, availability, and success of past and 
present adaptations, (4) identify opportunities for and constraints to adapting to climate 
variability and change, and (5) identify entry points for adaptation policy. This analysis 
sets the context for adaptation policy and help to assess policy options (see Ford and 
Smit, 2004; Smit and Wandel, 2006; Ford et al., 2007; Ford et al. 2008). The 
vulnerability assessment, as described above, is carried out with the involvement of 
community members and relevant stakeholders. Therefore, this process is participatory. 
The term ‘participatory’ vulnerability assessment has been used by many researchers in 
the climate change adaptation scholarship (see for example, Smit and Wandel, 2006; 
Ford et al., 2007; Parkins and MacKendrick, 2007).
The objective of the methodology is not to produce a score or rating of a particular 
community’s current or future vulnerability. Climate change impacts, vulnerability, 
adaptive capacity, and barriers to adaptation are context-specific and will change over 
time (Turner II et al., 2003a). Attempts to develop vulnerability indicators have been 
criticized as not scientifically sound or policy relevant (see Barnett et al., 2008; Hinkel, 
2011). Therefore, it is more meaningful to study the nature of vulnerability and 
adaptation than trying to develop an index of vulnerability of the study area (Eriksen 
and Kelly, 2007). The aim of the methodology adopted for this study, as outlined 
above, is to attain information on the nature of vulnerability (Section 1.2) and its 
components and determinants, in order to identify ways in which adaptive capacity can 
be increased and exposure-sensitivities can be decreased. This approach has several 
distinctive features that are important to facilitate adaptation initiatives. It does not 
presume that specific variables represent exposures, sensitivities, or aspects of adaptive 
capacity, but seeks to identify these empirically from the community. Also, it focuses 
on conditions that are important to community rather than those assumed by the 
researcher or for which data are readily available. In addition, it employs the experience
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and knowledge of community members to characterize relevant conditions, community 
sensitivities, adaptive strategies, and decision-making processes related to adaptive 
capacity or resilience. As noted in section 2.3.4, it is sometimes called a “bottom-up” 
approach in contrast to the scenario-based “top-down” approach (Smit and Wandel, 
2006; Ford and Smit; 2004).
4.2.3. Research steps
The research was conducted in practice by taking a series of iterative research steps. 
Each step is explained briefly in Box 4.1.
Box 4.1: Research steps
Research problem: Broadly describe the research problem (see Chapter 1).
Literature review: Gather and critically review extant theory and literature based on problem to be 
studied (see Chapters 2 and 3).
Case study selection: Select an appropriate case study (see Chapter 5).
Research aim: Based on research problem, literature review, and list of orienting concepts, develop 
and state research aim (see Chapter 1). Adjust as preliminary data analysis focuses the problem (see 
Chapters 6 to 8).
Research questions: Specify research questions that will enable the aim to be achieved. When the 
aim is adjusted, adjust the research questions to ensure that the aim can be achieved (see Chapter 1). 
Data collection methods: Select appropriate data collection methods based on the research 
methodology (see current chapter).
Case study data collection: Design and conduct case study primary and secondary data collection 
(see current chapter). Data collection and data analysis affect each other, with any preliminary 
analysis and theory development guiding data collection.
Data analysis: Commence analysis of data early on during data collection and adjust research aim 
and question when necessary. Continue data analysis after completion of fieldwork, incorporating or 
discarding early analysis where necessary (see analyses in Chapters 6 to 8).
Theory development/elaboration: Commence theorizing early on during data collection, and 
continue through all stages of primary data collection and primary and secondary data analyses. 
Conduct further review of literature as required and adjust research aim, questions and approach to 
data analysis as theory development focuses the problem (see Chapters 1 to 3). Elaborate on new 
theories during theory development and articulate in the form of a thesis by providing discussion 
and critical analysis of relevant theories and empirical data analyses (see Chapters 6 to 9).
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4.3. Data collection methods
4.3.1. Data collection strategy
Data was collected from July 2009 to February 2010 using participatory, ‘bottom-up’ 
methods. These methods allowed factors contributing to vulnerability to be identified 
on the basis of local people’s experiences, allowing for the identification of 
differentiated vulnerabilities within a community. In addition, working closely with 
individuals and households who will be affected by climate change is particularly 
important when identifying limits to adaptation. In many cases, limits are likely to be 
socio-cultural in nature, and as such can be best specified by local people (Ford, 2009).
Before the main survey, 50 in-depth interviews were conducted with representatives of 
the different social and economic groups identified in Bac Kan province and Ba Be 
district in order to obtain a first impression of people's experiences with natural 
disasters, weather extremes, climate variability and change. The respondents in these 
interviews comprised members of the People's Committee, Communist Party officials, 
members of the district administration, village heads, merchants and key farmers. Key 
farmers are those who are knowledgeable and have a good understanding of local 
issues and problems. Section 5.2.7 explains the political structure in Vietnam which is 
relevant to the situations of these participants. On the basis of the results from these 
interviews a first questionnaire was developed. This questionnaire was tested and 
continuously developed through pre-tests with a total of 40 completed face-to-face 
interviews in one village. Finally, the main survey was conducted on the basis of the 
revised questionnaire in six villages within Ba Be district using a baseline survey, in- 
depth interviews, and focus group discussions, as explained in detail in section 4.3.2. 
The total number of people visited at home or in the field was 229. Their ages ranged 
from 18 to 76. The number of female interviewees was 72 (31.4%). The process of case 
study selection is summarised as follows. I contacted people who worked for the 
provincial Department of Agricultural and Rural Development, and Centre for 
Agricultural and Forestry Extension office, to get an overview of the current (and past) 
impacts of climate variability and change on communities. The information obtained 
leads to selection of villages. The criteria for selecting case study villages are explained 
in section 5.4.1.
85
4.3.2. Data collection methods
Qualitative analysis forms the principal means through which data were collected and 
interpreted in this study. Given the study’s focus on the processes that shape 
vulnerability process and elements of adaptation, qualitative research methods were 
deemed more appropriate than quantitative methods (Denzin and Lincoln, 2003). A 
range of techniques was employed in order to generate information and to triangulate 
insights and to build up an accurate and detailed picture of the dynamics of 
vulnerability at both household and community levels. The techniques used included a 
baseline survey (conducted through structured interviews), semi-structured interviews, 
focus groups and community workshops (village meetings), social mapping and wealth 
ranking, participant observation, risk mapping and scoring (community risk mapping). 
Secondary data were obtained from existing statistical sources, published academic and 
consultancy work, internal documentation from governmental and non-governmental 
organizations, and policy data documents.
4.3.2.1. Baseline survey
A baseline survey was carried out in the six village communities as a method to 
become acquainted with the local people and their livelihood contexts. The baseline 
survey helped establish contacts with people while building a sampling frame and a 
data base for all later work. For example, qualitative data from the survey can provide a 
framework for the in-depth interviews, allowing key themes, concepts, and meanings to 
be teased out and developed (Bernard, 1994; Neuman, 2006). A questionnaire was used 
to facilitate data collection of basic household characteristics such as household 
economy, agricultural production system, and membership in village institutions, 
organisations or the Communist Party and issues related to how households and 
communities have been able to adapt to climate events such as food sharing, informal 
and formal networks, use of local institutions (see Household Data Sheet in Appendix 
1). Initially, I chose the households for the baseline survey randomly. I started with the 
village head and the households nearby. Later, a sub-sample was selected based on 
socio-economic indicators such as housing conditions and location of the household in 
the village.
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The interview situation for the baseline survey had an informal character and time was 
allowed for further conversation and questions from interviewees. At the time of 
fieldwork, the total number of households in the six villages was 276, out of which 229 
households were visited and interviewed (Pac Ngoi 80% or 64 households, Ban Cam 
80% or 58 households, Khau Qua 90% or 32 households, Nam Dai 100% or 11 
households, Na Nghe 100% or 20 households, Na Vai 80% or 44 households). The 
interviews were conducted by myself. However, I had one extension worker help me 
with transportation and administrative matters. For example, he helped me arrange 
interviews in the evening when it was necessary. For most of the villagers, this was not 
the first time they had answered survey questions, as government and development 
organisations frequently carry out surveys, depending on their needs for information. 
However, I made it clear to the villagers that my survey is only for my research project 
and that they should not hesitate to express their views.
4.3.2.2. Interviews
The most important method for primary data collection for this study was the 
qualitative interview. An interview is ideal to understand the ways people make 
decisions and assign meaning or value to different options, or to understand the lived 
experience of events or characteristics. Qualitative researchers rely extensively on 
interviewing (Neuman, 2005; Marshall and Rossman, 2006). The literature 
distinguishes between structured, unstructured, and semi-structured interviews 
(Mikkelsen, 1995; Dunn, 2005). Structured interviews follow a predetermined and 
standardised list of questions. The questions are asked in almost the same way and in 
the same order. Unstructured interviews include oral history, life history, some types of 
group interviewing and in-depth interviewing. Unstructured interviewing focuses on 
personal perceptions and personal histories (see Dunn, 2005). Semi-structured 
interviews are a standard method for gathering information in an open-ended format 
and have been widely used in various research contexts (Dunn, 2005; see also Ford et 
al. 2008). This type of interview was used throughout the whole period spent in the 
village communities.
In-depth semi-structured interviews with community members were conducted in all 
study villages to identify climate-related risks that people have to deal with (current 
exposure); to provide insights into how these risks are experienced and managed
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(current adaptive capacity); to identify the processes and conditions which have 
determined the efficacy, availability, and success of past and present adaptations 
(current adaptive capacity); and to characterise community adaptability to cope with 
future climate change (future adaptive capacity). Informalsemi-structured interviews 
matched well with the situational and language circumstances in the communities. The 
language I used in the interview was Vietnamese (Tieng Viet) ). All the Tay and Dao 
people could speak Vietnamese well, with the exception of a few very old persons. All 
the H’mong men but only a few women could speak Vietnamese well. Therefore, in 
some cases, the village head or head of the family being interviewed helped me with 
translation. To avoid any bias created by the involvement of the village head in the 
interview, the information was cross-checked with other sources. During the interview, 
it took time to explain the questions in a way that was understandable for the local 
people, given the language difficulty and education level among the communities. 
However, I had already had experience in doing this type of interview during other 
development and conservation projects, and thus this helped manage any problem. The 
interviews were written up and coded according to the themes within a day or two.
Figure 4.1: Interview with a women’s group in Pac Ngoi village
Source: Photo taken by Be Thien Tuan (November 2009)
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From the baseline survey and the interactions with the villagers, a sample of key 
informants was established; these were interviewed in more detail to explore aspects of 
new leadership roles. My key informants were village and commune leaders, in office 
or retired, who were predominantly middle-aged and elderly men. An exception was 
the chairwomen of the Women’s Union and a number of school teachers. They were 
chosen because they were knowledgeable and had a good understanding of local issues 
and problems. Also, they were leaders, and thus played a key role in how communities 
respond. Both village and commune leaders were either met at home or in their offices 
in the commune centre (Figure 4.2). The second group of key informants comprised 
government officials and development experts at the district and provincial level. They 
provided insights into officials’ views and opinions about the problems faced in 
development and natural resource conservation. Opinions on opportunities to reduce 
future vulnerabilities were sought from community decision makers, and 
representatives of other agencies with authority or influence. Semi-structured 
interviews were also conducted with local villagers. Ordinary villagers were met either 
at home or in the fields, where interviews were conducted (Figure 4.1).
Figure 4.2: An interview with a village head in Khau Qua in his house
Source: Photo taken by Richard Baker (January 2010)
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I developed three interview schedules (see Appendix 2 for a list of the interview themes 
and questions for each interview schedule) for three different groups of people; the first 
for lay participants, the second for expert participants including government officials, 
and the third for village and commune leaders.
4.3.2.3. Social mapping and well-being ranking
While visiting the households during the baseline survey, a checklist for social mapping 
was used in order to collect basic data on housing and property by observation. Well­
being and wealth rankings provide information on the differences in, and nature of 
unequal social relations among, communities. This provides a range of key local 
indicators of well-being and ill-being and gives insights into the livelihoods of the poor 
and how they cope (Scoones, 1995). It is a quick way of obtaining an overview of 
diverse opinions among informants. The rankings are relative comparisons of wealth, 
and concepts of well-being, and do not require discussion of absolute income and other 
assets (Mikkelsen, 1995). I used card-sorting, one of the most common techniques for 
ranking, especially for social stratification research. There are two types of ranking; 
firstly, ordinal ranking, and secondly, scoring or weighting differences (see also 
Zingerli, 2003). Wealth-ranking by card-sorting is based on either group exercises or 
individual interviews. In the six village communities of Ba Be district, well-being 
ranking exercises were conducted for scoring or weighting differences. In each 
community, six informants were asked to do the ranking. Six participants included 
three men and three women. They were chosen because they had a good understanding 
of other households’conditions. This would help the ranking more accurately. 
Participants were asked to work together and divide all households into different wealth 
groups. Most of the informants ranked the households according to four groups which 
were labeled 'good', 'average', 'poor', and 'very poor'. This wealth-ranking provides 
more information than the government classification of poverty which only provides a 
list of poor and close-to-poor households. An exampleof wealth ranking is presented in 
section 6.2.2.
However, there are some limitations of this method, of which the researcher needs to be 
aware. The assessment of well-being rankings tends to be static, relative and difficult to 
quantify. Distortions can occur if, for example, one person dominates in a group 
exercise and overrules others. Some informants may also be reluctant or unreliable in
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ranking themselves, their near relatives or their close friends. Individual working 
sessions and cross-checking with the other informants helped dealing with such 
distortions (see Zingerli, 2003).
Both baseline survey and well-being ranking were useful methods to explore ‘who is 
who’ in the six village communities. They also provided an important referential 
background for the interviews with key informants. This helped in the attempt to 
identify and distinguish between different views of environmental and development 
problems held by both the villagers and local cadres.
4.3.2.4. Participant observation
Participant observation was chosen as a means to facilitate rapport with the people 
being studied, the collection of data regarding sensitive topics, and gaining insights into 
daily activities and perceptions (Bernard, 1994). The insights obtained were explored 
further in semi-structured interviews. Participant observation involves an array of data 
collection methods (Boeije, 2010), some of which are described in this section. 
Participant observation involves getting close to the people and making them feel 
comfortable enough with the researcher’s presence so that they can be observed and 
information about their lives can be recorded without the researcher's presence 
influencing their behaviour (Marshall and Rossman, 2006). Therefore, participant 
observation makes it possible to witness and observe situations of daily and ritual life. 
It is considered essential in detecting meanings, feelings and experiences (Boeije, 
2010). Bernard (1994) distinguishes between two types of participant observation: the 
researcher is either a participating observer or an observing participant. The former 
participates in her or her informants’ lives and shares the same conditions as them, but 
remains an outsider; the latter is or become one of them and studies their lives from an 
insider perspective.
In the six village communities of Ba Be district, I shared the same conditions of daily 
life and participated in household and farm work, contributing to the acceptance of my 
presence in the communities. I was invited to attend a birth ceremony, a death 
ceremony, several new house parties, and two wedding ceremonies. I also participated 
in rice harvesting, fishing in the lake, and collecting non-timber forest products 
(NTFPs) with elderly people. However, I remained a participating observer. I am aware
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that I am an ‘outside’ researcher and that I observed situations of their daily life from 
an outsider’s perspective.
4.3.2.5. Focus group discussion
Qualitative interviews with more than one participant at a time are referred to as focus 
group interviews. The focus group discussion represents a specific set of group 
interviews. It is a relevant method when the dynamics of the group situation is 
considered to provide additional useful information (Mikkelsen, 1995; Boeije, 2010). 
Focus groups are ideal for understanding how group opinions are formed, and what the 
social norms surrounding a process are (Cameron, 2005). Focus group research has 
been used in the context of natural hazards to examine the behavioural responses of 
communities subject to extreme storms, in the immediate aftermath of such events (see 
Adger 1998). The purpose of focus group discussions is to obtain and share 
information, knowledge and views on specific issues among people in a group, 
including the researcher (Cameron, 2005). Group discussions can help to identify 
problems and possible solutions based on local knowledge and capacity beyond the 
boundaries of households. Focus group discussion can provide quick results and 
increase the sample size of qualitative studies by permitting more people to be 
interviewed at one time. However, the researcher needs to be aware of the issue of 
power dynamics in the focus group setting (Marshall and Rossman, 2006).
Figure 4.3: Small focus group discussion
Source: Photo taken by Ho Ngoc Son (September 2009)
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Focus groups were conducted to gather information regarding climate hazards, impacts 
and adaptation practices and to address the role of community formation and group 
identity in adaptation choices. These focus groups were constituted from the most 
vulnerable groups in the communities that were identified in the risk-mapping 
exercises. The focus groups included poor people, women, youths, children, those who 
were landless, the elderly, migrants as was appropriate to the local conditions, and 
allowed the vulnerable members to identify their particular challenges related to 
climate risks and adaptation possibilities.
I conducted both small and large focus groups in each study village. Smaller focus 
group discussions (7-10 people) were conducted, focusing on specific vulnerable 
groups such as women, poor households, households with agriculture as their only 
livelihood (Figure 4.3). Each ethnic group (Tay, Dao, FTmong) lives in different 
villages (section 5.4.2) thus group discussions in each village were also divided by 
ethnicity. In addition, large focus group discussions were conducted at the end of 
fieldwork in the communities. I reported on findings and reflections to the village and 
commune leaders which they subsequently discussed (Figure 4.4). I also asked 
communities to analyse their responses to past major events such as floods, cold snaps 
or droughts.
Figure 4.4: Large focus group (village meeting)
Source: Photo taken by Ho Ngoc Son (December 2009)
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4.3.2.6. Participatory risk ranking and scoring
Risk mapping exercises are a tool to identify the most important local hazards, who and 
what may be at risk, and which mitigation measures are possible. These localised 
vulnerability assessments can provide an index of how vulnerability is perceived in 
different cultural and economic settings (Smith et al., 2000). Understanding how people 
perceive and experience a specific risk and other everyday risks is important for 
developing adaptive strategies appropriate to local circumstance (Lopez-Marrero and 
Yamal, 2010). This technique has been widely used to elicit experienced and perceived 
problems among community members (see Smith et ah, 2000; Quinn et ah, 2003; 
Tschakert, 2007). The underlying rationale was twofold: (a) to highlight problems that 
seemed most relevant for enhancing adaptive capacity; and (b) to understand how 
important climate stress was compared to other livelihood hazards (Tschakert, 2007). 
Risk mapping can bring to the surface important issues that are underemphasized or 
overlooked by outsiders (Smith et ah, 2000). Therefore, it can provide a cost-effective 
way of gaining insights to help improve research design and to inform policy 
development (Quinn et ah, 2003).
Figure 4.5: Risk ranking exercise
Source: Photo taken by Be Thien Tuan (September 2009)
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Participatory risk ranking and scoring of major risks were conducted in all studied 
villages (Figure 4.5). Participants in the ranking and scoring were 30 men and 25 
women from six studied villages. The total number of participants was 55. The ranking 
was conducted in groups in each village. First they were asked to freely list the various 
risks they had experienced during the recent years and depict them, either verbally or 
visually, on blank index cards. Next, they ranked these risks by order of importance, 
the most troublesome on the top. Participants were then asked to indicate the severity of 
each stressor, ranging from 10 (life threatening) to 1 (barely noticeable) and to explain 
the reasons behind each ranking. Finally, they described the various strategies they had 
taken to reduce or solve each problem and their rate of success. Other PRA tools such 
as seasonal calendars of climate risks (see Figure 4.6), and wealth rankings were also 
used in these meetings (section 4.3.2.3). In this exercise, both climate risks and non­
climate risks were discussed by participants.
Figure 4.6: Developing a seasonal calendar
Source: Photo taken by Ho Ngoc Son (September 2009)
4.3.2.7. Reviewing literature
When carrying out research a literature review is essential to find out whether and how 
the topic to be researched is already being discussed and to assist in developing an
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original and critical argument. It is conducted to use the ideas and findings in the 
literature to justify the particular approach to the topic, the selection of research 
methods, and to demonstrate that this research contributes something to the literature 
(Salkind, 2009). While the literature review helps to develop the argument of the study 
in the beginning, it is also an important tool after the collection of empirical data. The 
literature becomes a source for organising and expressing ideas derived from the 
empirical evidence and for its reflection by existing theories and concepts. A literature 
review is based on the assumption that knowledge accumulates and that people learn 
from and build on what others have done (Neuman, 2006).
The review carried out for this study covers different sources and types of literature, 
including Vietnamese documents, such as reports and policy papers; publications by 
international organizations such as the World Bank and Asian Development Bank; 
scientific journals, particularly in the field of global environmental change; and other 
relevant publications, including books and newspapers. Many of these documents are 
accessible online. The literature review provided an important source to work towards 
answers for all research questions. The literature was reviewed to obtain an overview of 
the research issues; most of the reviewed information is presented in Chapters 1, 2 and 
3.
4.4. Data collection and management
Systematic data management is important for effective qualitative data analysis 
(Marshall and Rossman, 2006; Boeije, 2010). Since I collected a large amount of data 
in multiple formats, which would have quickly become unmanageable if left 
unorganized, I adopted a systematic and consistent process in my data collection and 
management. The hardware and software aids that I employed to manage data are listed 
in Appendix 7. Data collection and management can be thought of as the practical 
activity required to carry out the data collection steps as mentioned in section 4.2.3. 
The practical components include collecting and managing baseline survey data, 
interview data, observation data and other secondary data.
4.5. Data analysis and theory development
Data analysis and theory development should not occur in isolation from the other steps 
in the research process. The outcomes of data analyses should feed back into the aim of
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the research and then the data collection process. The process of data analysis should 
effect theory development, which in turn should influence the research aim, data 
collection and so on.
Data analysis is a process of resolving data into its constituent components to reveal its 
characteristic elements and structure (Dey, 1993). Data analysis consists of segmenting 
the data and reassembling them with the aim of transforming the data into findings. 
Qualitative analysis involves segmenting data into relevant categories and naming these 
categories with meaningful codes while simultaneously generating the categories from 
the data. In the reassembling phase the categories are related to one another to generate 
theoretical understandings of the social phenomenon under study in terms of research 
questions (Boeije, 2010). Since I had data collected from multiple sources, I adopted a 
number of tools to analyse the data and assist with theory development. Below I discuss 
first those tools associated with the analysis of primary qualitative data and theory 
development, and second those tools associated with analysis of secondary and 
quantitative data and associated theory development.
4.5.1. Qualitative analysis
Qualitative data analysis is a search for general statements about relationships and 
underlying themes. In qualitative studies, data collection and analysis typically go hand 
in hand to build a coherent interpretation (Marshall and Rossman, 2006). Typical 
qualitative data analysis procedures fall into seven phases: (a) organising the data; (b) 
immersion in the data; (c) generating categories and themes; (d) coding the data; (e) 
offering interpretations through analytic memos; (f) searching for alternative 
understandings; and (g) writing the report. Each phase of data analysis entails data 
reduction and interpretation (see Marshall and Rossman, 2006).
For interview data
Writing memos or notes is important when conducting fieldwork and analysis. It helps 
prevent loss of many relevant impressions, spontaneous ideas, evaluations, solutions 
and thoughts during data analysis (Boeije, 2010). In addition, for good analysis, it is 
very important to understand the data. In the evening after each day in the field or when 
I returned home from the field after completing work in a study village, I sat at home 
and spent time reading and re-reading the text of my notes. I wrote down all
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impressions when I went through the data. I also reflected on the quality of the data 
collected, tried to take into account whether any information was collected in a biased 
way.
For secondary data
Content analysis was conducted for this thesis. The method of analysing such data as 
books, journal or magazine articles, reports, or newspapers is called content analysis. 
Content analysis can be a quantitative or qualitative technique. As a qualitative 
technique, it is a way of discovering patterns and meanings from communications 
(Boeije, 2010). The analysis was done by looking at documents, text or speech to see 
what themes emerge and how themes relate to each other.
Approach to data analysis
The data analysis approach has primarily consisted of creating typologies of 
vulnerability and adaptation for each community and extrapolating from these findings 
to the degree possible in the northern mountain region of Vietnam and other similar 
settings around the world. In analysis, the emphasis was on looking for patterns of 
adaptive responses as identified by previous work reported in the literature on 
adaptation, and working to classify the adaptation practices adopted by communities 
into typologies of action and by actor (e.g. by government or community).
4.5.2. Coding
Segmenting and reassembling occur largely through the coding process (Boeije, 2010). 
Coding means categorizing segments of data with a short name that simultaneously 
summarises and accounts for each piece of data (Fowler, 2002). The purposes of coding 
are partly data reduction, partly organisation, and partly a substantive process of data 
exploration, analysis, and theory-building (Cope, 2005). Coding helps reduce data by 
putting them into smaller ‘packages’ based on topic, characteristics of the participants 
or other feature of the research context.
4.5.3. Quantitative analysis
Quantitative data were collected through a baseline survey. Data management and 
statistical packages, including Excel and SPSS, were used to process primary
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quantitative data collected from household surveys. Counts, percentages, means and 
charts were used for presenting summary research results.
4.6. Ethical considerations
As in all research that involves human subjects, the researcher needs to be attentive to 
the ethical manner in which the research is carried out. There is a range of ethical issues 
which come up at different stages of any research with human subject, such as the 
project's worthiness, the researcher's competence, the relationship with respondents, 
harm and risk, questions of privacy, confidentiality, anonymity and data ownership 
(Fowler, 2002).
Research at the Australian National University involving humans must fulfil some 
ethical obligations, to ensure that ethical matters outlined in the National Statement on 
Ethical Conduct in Research Involving Humans (NHMRC, 1999) are addressed. My 
ethics application to the Australian National University Human Ethics Committee 
(ANU HREC), protocol number 2009/004 was approved in May 2009.
Prior to commencing each interview, the ethical issues and considerations were 
explained to the participants. The issues covered included confidentiality and privacy 
of the information they gave me; agreement to be recorded; security of data; that 
participation is voluntary and their right to pull out of the interview at any stage. 
Following this explanation, I asked interviewees to fill out a consent form stating that 
they understood the issues and that they agreed to be interviewed; and whether they 
would like a summary of my research outcome when I have finished (see consent form 
in Appendix 4), which I retained for my records. The informed consent form is a tool to 
ensure ethical behaviour (Salkind, 2009).
I also provided participants with an information sheet in Vietnamese, which was 
translated from the English version (see example in Appendix 6) for them to retain. It 
contained a description of my study, an overview of the interview process, and contact 
details of ANU HREC for ethical queries or concerns (this was also included in the 
consent form). On those occasions where the person was unable to complete a consent 
form, I solicited oral consent, covering the same issues provided in the written format
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(see oral consent checklist in Appendix 5). I also noted the time and date of the oral 
consent in my records.
Carrying out fieldwork in ethnic minority communities like those in Ba Be district, 
which generally belong to the poorest segment of Vietnam's population and are 
sometimes cut-off from the dynamics of the economic development in other parts of the 
country, means being aware of the intervention the fieldwork represents (Mikkelsen, 
1995). For example, I tried to stay fully aware of the potential negative impact my 
presence might have on the informants and communities and attempted to do 
everything possible to avoid unduly raising expectations that my research would assist 
people. I also did everything I could to avoid having a negative impact on people's self- 
confidence and self-respect.
In addition, my research was guided by an understanding that all social researchers 
needs to be aware of the impact that his or her cultural background and personality 
might have on the answers they would like to gather (see England, 1994; Rose, 1997; 
Robertson, 2002). For instance, I was aware that when I used Vietnamese language in 
the interviews my interviewees might sometimes have difficulty in understanding the 
questions as Vietnamese was usually not their first language. However, as mentioned 
above, I have many years of experience in doing surveys for research and development 
projects in the northern mountainous region of Vietnam. This has helped me a lot in 
conducting interviews with ethnic minorities. Furthermore, I spent nearly six months in 
the field, interacting with local people, and gaining their trust. This helped them to 
become open and enthusiastic in the interviews and discussions.
My presence in the communities was such that I did not distinguish myself from the 
others in terms of living conditions, nutrition, and means of transportation. In aspects 
concerning the research, its objectives and methods, I tried to stay as open and 
transparent as possible. An abstract of the research proposal in Vietnamese was handed 
out for reference to both the district and commune officials and to the village leaders. 
Interviews and other data collecting events were mostly by appointment. At the 
conclusion of most working sessions with the informants, small gifts (candy for 
children) or allowances (small amounts of money) were offered, depending on the 
amount of time and work required for data collection. This was not to buy information
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but to express my respect for the informants who dedicated some of their working time 
to us. My awareness about ethics while doing the work led to the relatively rapid 
acceptance of my presence in the communities.
I have not changed any names of the localities but the informants remain anonymous. 
However, a list of respondents whose direct speech is cited is provided in Appendix 3. 
It lists some personal data of the informants, such as age, ethnicity, as well as the data 
collection method applied but is constructed in a way to maintain their anonymity. A 
component of informed consent is that participants’ privacy will be respected (Gliner 
and Morgan, 2000; Salkind, 2009). Therefore, to ensure the anonymity of the 
interviewees, each has been given a coded identity according to the interest group to 
which they belonged. Each interviewee was given a number according to the order in 
which he or she was interviewed. For example, KQ1 means the interviewee is the first 
being interviewed (1), and from Khau Qua (KQ) village.
In the next chapter, I will introduce the case study systems of interest by providing 
background information on Vietnam, the northern mountainous region and case study 
villages. The livelihood systems of three ethnic groups studied and the underlying bio­
physical and socio-economic factors will be also discussed.
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Chapter 5 Vietnam and the Northern 
Mountainous Region (NMR)
5.1. Introduction
This chapter introduces the case study systems of interest. The chapter first provides 
background information on Vietnam, then the northern mountainous region of 
Vietnam, and the Ba Be district where the six case study villages are located. It focuses 
on the social disadvantages of communities in the northern mountainous regions of 
Vietnam, and in particular social inequalities between mountain and lowland people 
and among the ethnic minorities themselves. The purpose is to shed light on the 
processes and factors that contribute to local vulnerability to be discussed in Chapter 6. 
The chapter also provides information on the three ethnic minority groups studied, the 
Tay, Dao andH’mong. The focus is on their livelihoods, culture, socio-economic status, 
resettlement history, and related issues which can help to unveil the determinants of 
and barriers to climate change adaptation.
5.2. Vietnam
5.2.1. Overview of Vietnam
Vietnam is located in Southeast Asia (Figure 5.1). It is bounded on the east by the 
South China Sea and in the west by the Truong Son Mountain Range. It is long and 
narrow in shape, stretching over 1600 km between latitude 8°N to latitude 24°N. The 
geophysical position, long coast line, climate, and physical shape of the country make it 
particularly vulnerable to flood and typhoon hazards (GoV, 2008; Few and Tran, 2010). 
Vietnam's total land area is about 331,000 sq km. Almost three-quarters of Vietnam is 
covered by hills and mountains. The population of Vietnam was 85.8 million by April 1 
2009, and comprises 54 different ethnic groups (GSO, 2010). Population density is 260 
people per sq km. Vietnam is the twelfth most populous in the world but only 58th 
largest in terms of land area (see also Arkadie and Mallon, 2004).
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Figure 5.1: Map of Vietnam
Source: University of Taxas Libraries (2011)
For many centuries, up until the late 19lh century, Vietnam was a feudal state ruled by 
dynasties such as Ly, Tran, Le and Nguyen. The old political order in Vietnam ended 
when France colonised Vietnam, Cambodia and Laos (see also Zingerli, 2003). French 
colonization of Vietnam began at Da Nang in Central Vietnam in 1858. The period 
from 1858 to 1897 was a time of anti-French resistance by Vietnamese people. 
Subsequently, the colonial period in Vietnam from 1897 to 1945 ' was characterised by 
resource and human exploitation (Luong, 2003). However, the Vietnamese desire for 
independence was strong. Between 1945 and 1975, Vietnam led and won two wars to 
consolidate independence and national unification. The first Indochina war against the
3 Internationally it is often considered to be until 1954 but 1945 is used here as Ho Chi Minh declared the 
independence for Vietnam on 2nd September 1945.
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French lasted from 1945 to 1954. After that, Vietnam was soon at war with America in 
a conflict that lasted until 1975. The years between 1975 and 1978 were dedicated to 
political and administrative reunification, and economic reorganisation. In the late 
1970s and the 1980s, Vietnam experienced deterioration in its economic situation. 
Further armed conflicts occurred between Vietnam and Cambodia, and China and 
Vietnam in 1978 - 1979. After these wars, the economy was in severe crisis due partly 
to the results of the centrally-planned system (see Luong, 2003; Thanh and Ha, 2004).
5.2.2. Doi moi policy and its impacts
Central planning was imposed on the northern part of Vietnam from 1954 to 1986, and 
on southern Vietnam between 1975 and 1986 (Luong, 2003). Only two forms of 
sanctioned organisation existed, the state and collectives. However, the state-owned 
enterprises and collectives could not provide sufficient food, goods and services for the 
people. This led to an economic crisis, with an average inflation rate of about 21% 
annually during the period 1976-1980, 75% annually during the period 1981-1985, 
rocketing to 487% in 1986, before slowing down to 316% in 1987, 308% in 1988 and 
96% in 1989 (see Ha, 2007). The failure of central planning in Vietnam, which was 
apparent by the late 1970s, led to national insecurity with socio-economic and political 
consequences (Conway, 2004; Mutz et al., 2005). The socialist system in Vietnam was 
on the brink of the collapse, such as had happened in the Soviet and Eastern European 
countries in 1980s. In response, the Sixth Party Congress in December 1986 decided to 
launch the Doi Moi4 process through a series of socio-economic reforms (Luong, 2003; 
Thanh and Ha, 2004; McCarty, 2005). In 1987, the Vietnamese government decided to 
institute these reforms. Since then, Vietnam has made considerable progress in 
economic development under the Doi Moi policy (Thanh and Ha, 2004; also Conway, 
2004). Gradual economic and political liberalisation^ set in, processes that have opened 
Vietnam to world markets and have guided it out of its long-lasting political and 
economic isolation (see Duiker, 1995).
Agricultural reforms were initiated prior to the Doi Moi reform with Resolution No. 6, 
issued in the Sixth Party Plenum held in August 1979 (Men, 1995). Regulations for
4 Doi Moi means “renovation'’
Political liberalization here means the process of relationship normalization with other countries after 
many years of isolation due to the war with America and its allies.
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work contracts were formulated, which allowed the members of the cooperatives to 
work on individually allocated land and to keep the surplus of their production for their 
own benefit (see also Zingerli, 2003). In 1981, the output contract was formalised in 
Directive No. 100 by the Prime Minister (see also Scott, 2000). In 1988, the agricultural 
sector was further reformed with Resolution No. 10 which acknowledged the farming 
households as autonomous economic units (Scott, 2000). Land was redistributed and 
the agricultural sector experienced rapid diversification and growth (see also Conway, 
2004). The Land Law of 1993 entitled farming households to cultivate the land for their 
own purposes or to lend or rent it out. In Vietnam, private property over land does not 
exist. Land is seen to belong to ‘the entire people’, and the nation-state has the 
responsibility for managing it (Kerkvliet and Seiden, 1998). Under this system, land 
tenure certificates (Red Books) guarantee private rights for land for a period of 20 to 50 
years.
Today, Vietnam is a rapidly changing country, both socio-economically and politically 
(Luong, 2003). Vietnam was one of few economies in the world that sustained high 
economic growth throughout the 1990s (Arkadie and Mallon, 2004; Ngu, 2004). It 
reached the status of a lower-middle income country in 2009 (see VDR, 2011). 
Vietnam is seen as a success story in terms of poverty reduction. For example, the 
official poverty ratefl decreased from 58% in 1993 to 13% in 2008 (GSO, 2009; see also 
Quy, 2010; Trung, 2010). Not only has Vietnam ensured food security, but it has 
become the second largest rice exporter in the world (Ngu, 2004). Vietnam has also 
made tremendous progress in other social aspects such as education, health, life 
expectancy, as well as in gender equality and empowerment. For example, according to 
the Human Development Report 2010, between 1990 and 2010 Vietnam's life 
expectancy had increased over nine years, mean years of schooling increased by almost 
two years and expected years of schooling increased by almost three years (Table 5.1) 
(UNDP, 2010). By 2010, 90.3% of the population aged 15 and above was literate. 
Therefore, the Human Development Index (HDI), which measures achievements in key 
areas of human development such as living standard, health and education, increased 
from 0.407 in 1990 to 0.572 in 2010, an increase of 40% and an average annual 
increase of about 1.7% (UNDP, 2010).
Poverty rate is calculated using the government criteria as explained in section 5.3.3.1.
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Table 5.1. Vietnam’s HDI trend with new component indicators
Life
expectancy 
at birth
Expected 
years of 
schooling
Average 
years of 
schooling
GNI per 
capita (PPP 
US$)
HDI value
1980 57.4 8.6 4.3
1985 60.8 8.2 4.4
1990 65.4 7.8 4.0 915 0.407
1995 69.5 8.6 4.2 1,300 0.457
2000 72.1 10.3 4.5 1,704 0.505
2005 73.8 10.4 4.9 2,274 0.540
2010 74.9 10.4 5.5 2,995 0.572
Source: UNDP (2010)
However, Vietnam is still a less developed country with a low per capita income and 
low level of development. Agricultural production is still a major source of livelihood 
for Vietnam’s rural people, who comprise about 80% of the population. Economic 
activities that rely on natural resources such as land and water are more susceptible to 
weather and climate. Also, the lack of arable land is a major problem for rural 
livelihoods. Due to the small land area but large population, the average agricultural 
land area per person is the smallest for any country in the world (only about 0.04 
ha/person of paddy land, and 0.12 ha/person of agricultural land). Agricultural land is 
even more limited in the upland areas of Vietnam, where the average area for 
agriculture is four times lower than the national average, at only 0.01 ha of paddy 
land/person (World Bank, 1999 in Ha, 2007).
5.2.3. Inequality after Doi Moi
Since Doi Moi, social disparities have grown quickly (see also Quy, 2010). Despite the 
overall direction of decline in national poverty, from over 58% in 1993 to less than 
15% in 2006 (VDR, 2008), pockets of inequality remain. The picture of social 
inequality in Vietnam can be captured in a number of quantitative formulae, for 
example income differences, comparative expenditures, child malnutrition rate or 
school drop-out rate. In 2002, a person among the richest ten per cent of the population 
earned on average 12.5 times more per month than a person in the poorest ten per cent.
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This is a substantial disparity and the gap has been widening. The growth of a child 
bom in a poor household was 7.5 times more likely to be severely stunted due to 
malnutrition than one bom in a wealthy household. More than 40% of children from the 
poorest households dropped out of secondary school compared with just over 18% of 
those from the wealthiest households (see Taylor, 2004).
Today, many people have been able to travel, study abroad, accumulate wealth and 
build large expensive houses in towns and cities. However, these enormous changes are 
restricted to a relatively small number of those living in urban localities. A far greater 
number of people who live in remote and rural areas struggle to subsist, maintain safety 
nets, and educate their children. They face fluctuating commodity prices, rising input 
costs, and mounting fees for health and schooling (Taylor, 2004, 2008). The transition 
to a user-pays approach to education and health care has hit rural households 
particularly hard, limiting poor families’ access to health care and tertiary education 
(Malamey, 2003). What is tme of children of the poor is even truer of poor children 
from ethnic groups with limited access to education (see also Liljestrom et al., 1998).
A wide gap in living standards exists between urban and rural areas, and between 
geographical regions. Rural and remote areas are lagging behind urban and lowland 
areas (Beresford, 2003; Ngu, 2004). For example, rural children were twice as likely as 
urban children to drop out of secondary school. Upland areas such as Bac Kan (and 
elsewhere in the northeast, northwest, and parts of the central highlands) are not only 
far poorer than the lowlands, they are also placed where some of the sharpest 
inequalities between the rich and the poor are to be found (Ngu, 2004; Minot et ah, 
2006). This fact is reflected in the lower poverty rate reduction and higher poverty rate 
in rural areas. For example, nearly all (96%) of the poorest 20% of households are in 
rural areas (Taylor, 2004).
In addition, Vietnam is experiencing rising inequality because of rises in inter-regional 
inequality (Luong, 2003). In other words, there are particular regions and growth poles 
where economic growth is concentrated, for example the major cities of Ha Noi, Ho 
Chi Minh, and the two largest coastal cities, Hai Phong and Da Nang. Many poor 
provinces, mainly in the upland, still remain poor. Poverty and under-employment are 
particularly serious problems in the NMR. The ten poorest provinces of Vietnam are in
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this region (see Minot and Yamamura, 2003). The continued concentration of foreign 
investment is one possible explanation of the increase in inter-regional and inter­
provincial inequality (Beresford, 2003). The gap between the poor and the rich areas 
tends to widen regional disparities in transport infrastructure and access to clean water. 
For example, the poorest provinces have considerably lower percentages of people with 
access to all-weather roads, 61% compared with 94% in the richer provinces. About 
29% of population in Bac Kan province have access to clean water which includes 
water from pipes, wells and tanks, compared to 73% in Hanoi; the national average is 
just over 50% (GSO, 2003).
Ethnic minority groups have generally received the fewest benefits from the reduction 
in poverty. A relatively high poverty incidence is found in remote rural areas where 
most ethnic minority groups live. Although ethnic minorities have had more equal 
access to education, health care, and other social benefits than their counterparts in 
some nearby countries with much higher per capita incomes (Beresford, 2003), they 
still face many difficulties as revealed in a household living standards survey that 
describe their lower incomes, much higher rates of poverty, poorer health, lower school 
attendance, and poorer access to infrastructure and services (Taylor, 2004; Ngu, 2004; 
World Bank, 2009b). Ethnic minority residents of the Northern Mountainous Region 
(NMR) make up most of the poor in this region (Rambo and Jamieson, 2003). In 
addition, their economic marginalisation is compounded by their poor educational 
attainments, weak grasp of the Vietnamese language, loss of their cultural traditions, 
and lack of participation in political and economic decision-making (Rambo, 1997; 
Rambo and Jamieson, 2003). This set of factors makes them very vulnerable to shocks 
such as illness or natural disasters.
Ethnic minorities also have less access to education and a higher drop-out rate. There is 
a lack of ethnic minority teachers and bilingual education for ethnic minority people. In 
addition, methods of teaching do not reflect the special needs and aptitudes of minority 
children. Many of them do not speak Vietnamese at early ages (Liljestrom et al., 1998; 
Rambo and Jamieson, 2003). As a consequence, people living in rural and mountainous 
region are among the most poorly educated in Vietnam (see also Ngu, 2004). Ethnic 
minorities also have less access to formal financial services (Ha and Shively, 2008). 
They have less productive land and less off-farm employment. They have lower market
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access and poorer returns from markets. They are subject to stereotyping and 
misconceptions such as being seen as backward, superstitious and lazy by the Kinh and 
among ethnic minorities themselves, which can hinder their own development (Rambo 
and Jamieson, 2003; World Bank, 2009b).
Social disparities can also be seen in the increasing income gap between different 
locations, rural and urban, and different groups of people. In 1998 the Gini coefficient -  
a measure of overall inequality (Adger, 1999; Ngu, 2004) -  was 0.35. Four years later, 
the coefficient reached 0.37, indicating that the income gap between the rich and the 
poor had further widened (Table 5.2). Such a high value for the Gini coefficient is close 
to that of other countries with higher per capita income, such as Thailand or Indonesia 
(Ngu, 2004; Taylor, 2004).
Table 5.2: Gini coefficient of income inequality by region, 1993, 1998, and 2002
(Higher figures indicate grater inequality)
Region 1993 1998 2002
Whole country 0.34 0.35 0.37
Urban 0.35 0.34 0.35
Rural 0.28 0.27 0.28
Northern mountains 0.25 0.26 0.34
Red River delta 0.32 0.32 0.36
North central coast 0.25 0.29 0.30
South central coast 0.36 0.33 0.33
Central highlands 0.31 0.31 0.36
Southeast 0.36 0.36 0.38
Mekong delta 0.33 0.30 0.33
Source: GSO (2003)
5.2.4. Marginalisation: development and dispossession
Poor communities and poor households, especially ethnic minorities, benefit less from 
the economic reforms and from other government development programmes (see Ngu, 
2004; World Bank, 2009b). For example, the rationale of infrastructure development 
projects, including roads and irrigation, is to empower remote communities by
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enhancing access to markets, facilities, information, and services. However, their net 
effect is often to open new opportunities for those who are already advantageously 
placed with respect to these factors. In the northern mountainous region of Vietnam, the 
Tay and Kinh people are those with the ability to take best advantage of new 
opportunities. They have strong financial capacity and better access to information due 
to their language fluency and connections with people in power (Ha and Shively, 
2008). The H’mong people benefit very little from development projects initiated by 
the government. The majority of the H’mong people and many poor Dao are in urgent 
need of assistance but the government support programmes such as Program 1357 aids 
only a small number of people, the poorest fraction of the poor group. They are rarely 
informed in advance of new economic investments or infrastructure developments in 
their area. They also do not have the capital or the business experience to take 
advantage of development opportunities provided by the government. The government 
officials’ attitude toward local communities in general and ethnic minority groups in 
particular is one of "giving aid’, instead of working with people to find solutions to 
local problems (see also McElwee, 2008; Taylor, 2008).
5.2.5. Forests and local livelihoods
About 16 million ha of Vietnam have been classified as forest land, including forested 
areas and cleared forests, which are divided into three categories: (1) production forest; 
(2) protection forest; and (3) special-use forest (GoV, 2005; GoV, 2007a). Vietnam’s 
forests provide livelihoods for about 25 million people who live in and near forests 
(GoV, 2005; Nguyen, 2009). Forests in Vietnam are very important in terms of the 
roles they play in the national economy, poverty reduction and socio-economic 
development of the mountainous regions, and environmental protection. According to 
the current statistics, in Vietnam, the forestry sector share of the economy including 
value gained from forest plantations, harvesting and services accounts for 1% of the 
total nation’s GDP (FSSP, 2007; GoV, 2007a). However, it is most likely that this 
figure underestimates the true economic value of the forest sector in terms of its 
contribution to local people’s livelihoods and environmental services. The forestry 
sector has actively participated in job creation and income generation for the people, 
particularly for ethnic minorities. For example, in Bac Kan Province, the income from
Program 135 is the program for the socio-economic development of extremely difficult communes in 
ethnic minority and mountainous areas, established by the Decision 135/QD-TTG issued in 1998.
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forestry activities for the households that have recently emerged from poverty is about 
33% of the total income, whereas for the better-off household group about 17% of their 
income comes from forestry (GoV, 2007a).
Figure 5.2: A Dao woman explaining about herbal medicine
Photo taken by Richard Baker (January 2010)
o
Many ethnic minority people in the northern uplands1 of Vietnam have lived in the 
midst of forests for centuries. People in these areas are likely to be poor due to their 
lack of access to markets and weak infrastructure (Sunderlin and Huynh, 2005). Forest 
products, especially NTFPs, are important to the livelihoods of people in the remote 
uplands of Vietnam. These people tend to live near or in remaining stands of natural 
forests, and rely heavily on fuel wood and on a variety of other NTFPs for food, fodder, 
medicines, construction materials, and other items (Figure 5.2). Some NTFPs are sold 
for supplementary household cash income or traded for essentials such as rice 
(Sunderlin and Huynh, 2005; Dang and Tran, 2006).
s Upland is a term used by the Committee for Ethnic Minorities (CEM) and refers to 20 highland and 
midland mountainous provinces in central and northern Vietnam. In addition, there are 114 upland 
districts in 26 other provinces. The uplands are generally inhabited by ethnic minority groups.
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Mountain regions are subject to a variety of hazards, many of them climate-related. 
Landslides, floods, epidemics and fires, among other processes, have caused injury, 
death, damage and destruction (Gardner and Dekens, 2007). Climate change is likely to 
alter the nature of many protection forests in mountainous areas, exposing the 
inhabitants to increased risk from natural hazards (Innes and Hickey, 2006). Therefore, 
it is very important that forest management and policy in Vietnam take into account the 
potential impacts of climate change, which could decrease the capacity of local people 
to gain livelihoods from the forests. For example, El Nino-induced droughts have 
increased the incidence of forest fire in humid tropical forests (Barlow and Peres, 2004; 
Seppala et al., 2009). About 6 millions hectares of Vietnam’s forests are considered to 
be vulnerable to fire. For example, between 1992 and 2002, an average of 6,000 ha of 
forest was lost to fires annually (World Bank, 2005; GoV, 2007a).
5.2.6. Governance system of Vietnam 
5.2.6.1. The structure of government
Constitutionally, the National Assembly is the highest government organization and the 
highest-level representative body of the people. It has the power to draw up, adopt, and 
amend the constitution and to make and amend laws. It also has the responsibility to 
legislate and implement state plans and budgets. Through its constitution-making 
powers it defines its own role and the roles of the Vietnamese State President, the 
Vietnamese Government, the local people's councils and people's committees, and the 
Supreme People's Court. The assembly can elect and remove members of the Council 
of Ministers, the chief justice of the Supreme People's Court, and the procurator general 
of the People's Supreme Organ of Control. Finally, it has the power to initiate wars and 
to assume other duties and powers it deems necessary. The term of each session of the 
National Assembly is five years, and meetings are convened twice a year, or more 
frequently if called by the Council of State.
Ultimately, however, the Communist Party of Viet Nam (CPV) has the greatest 
influence over the executive and exercises control through the 150-member Central 
Committee, which elects the 15-member Politburo at national party congresses held 
every five years. Members of the party hold all senior government positions. Aside 
from the Communist Party, the most powerful institutions within the Vietnamese
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government are the executive agencies created by the 1992 constitution: the offices of 
the President and the Prime Minister. The Vietnamese President functions as head of 
state but also serves as the nominal commander of the armed forces and chairman of 
the Council on National Defence and Security. The Prime Minister of Vietnam heads a 
cabinet composed of three deputy prime ministers and the heads of twenty-six 
ministries and commissions, all confirmed by the National Assembly.
Each minister has responsibility for preparing development strategies and plans to be 
submitted to the Communist Party and State authorities, develop draft relating to 
policies, laws and regulations and adopt regulatory documents for the implementation 
of State policies (see McCarty, 2005). The structure of the state is represented in Figure 
5.3.
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Provincial 
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Figure 5.3: Structure of the Vietnamese State
113
5.2.6.2 Local government
Vietnam is divided into 58 provinces and five-centrally governed cities existing at the 
same administrative level as provinces. The provinces are divided into districts, 
provincial cities, and towns, which are subdivided into towns or communes. The 
centrally-governed cities are divided into rural districts and urban districts, which are 
subdivided into wards. While the communes remain the lowest level of the state, 
villages and hamlets are recognized as local representative units of the commune 
administration (Conway, 2004). Each administrative level has a people’s council and a 
people’s committee. The people’s councils represent the local authority of the state and 
are the top supervisory bodies at each level. They do not govern directly, but elect and 
oversee people’s committees that carry out local administrative duties.
Vietnam's form of government allows strong governance with very efficient 
coordination between central and local levels. Two examples of this are shown below, 
in the effective response to bird flu/H5Nl epidemic (Box 5.1) and the very effective 
implementation of the law requiring the compulsory wearing of motorbike helmets in 
2007 (Box 5.2). These examples demonstrate the capacity of the Vietnamese 
government to respond quickly and effectively to problems identified as risks and 
hazards which can have national socio-economic consequences. Currently, the central 
government is committed to respond to the impacts of climate change by allocation of 
government funds, and the mobilisation of international support, to build capacity to 
adapt to climate change. It remains to be seen, however, how effective Vietnam can be 
in dealing with the very complex issue of climate change impacts.
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Box 5.1: Successful response to bird flu epidemic
Vietnam is recognised as one of the world most successful nations in fighting bird flu and is no 
longer an epidemic centre in Southeast Asia. This success is the result of the determination of 
the central government in containing the epidemic. For example, the Ministry of Agriculture 
and Rural Development (MART)) has requested all localities, agencies and fanners to strictly 
observe bird flu inoculation regulations to ensure that all poultry is vaccinated. In June 2009, 
the Prime Minister declared that the central government would not provide financial assistance 
for those bird flu-hit farmers who did not observe regulations on vaccination against the H5N1 
virus. With efforts made by localities and agencies, bird flu is no longer widespread and the 
loss caused by the outbreak has decreased.
Source: VNA (2009)
Box 5.2: Effective implementation of motorbike helmet law
A study by the National Transport Safety Council (NTSC) found 1557 lives were saved in 2008 
compared with 2007 due to the effective implementation of a helmet law in Vietnam. In June 
2007, the government enacted Resolution 32, providing an urgent solution to limit traffic 
accidents and, from December 15, 2007, wearing helmets was compulsory on all roads for all 
motorbike riders. The Resolution was supported by strong local enforcement and a tough 
penalty scheme. For example, it was reported that at 7 am on February 11, 2011, Hanoi police 
launched a campaign to punish people not wearing helmet while riding motorbikes. The aim of 
the campaign is to raise public awareness of traffic rules and safety. After a week, nearly 4600 
people had been fined for not wearing a helmet (VietnamNet, 2011). The compulsory helmet 
law is the result of the determination of the government of Vietnam and its relevant transport 
agencies. Helmet wearing rates are now about 90% on urban roads.
Source: GRSP (2009)
Vietnam is a one-party state, governed by the Communist party. The Party ideology is 
disseminated and reproduced in even the remotest parts o f the country through radio 
broadcasts, loudspeakers or large posters (Figure 5.4). Posters are used across the 
country help explain new laws and policies. Economic and political decisions are 
subject to Party policy. Socialist political structures are established down to the 
commune level throughout the country (Conway, 2004; McCarty, 2005). The 
Vietnamese political leadership also makes use o f local leaders to implement economic 
plans and to unify the socio-culturally heterogeneous nation (see also Zingerli, 2003).
115
Figure 5.4: A poster explaining forest management regulations in Ba Be National 
Park
Source: Photo taken by Ho Ngoc Son (July 2009)
5.3. Overview of Northern Mountainous Region (NMR)
5.3.1. Geography
The NMR of Vietnam consists of 15 provinces4 which together account for the largest 
upland area of the country (Figure 5.1). It is further divided into two sub-regions, 
namely northeast (11 provinces) and northwest (4 provinces). The topography of the 
region is very diverse, and includes flat-floored basins and several narrow river valleys, 
granite hills and very steep limestone peaks (Figure 5.5). This topography creates 
different climatic patterns in different parts of the region (ISPONRE, 2009).
9 According to GSO classification (GSO, 2007), the 15 provinces o f the NMR include Ha Giang, Cao 
Bang, Lao Cai, Bac Kan, Lang Son, Tuyen Quang, Yen Bai, Thai Nguyen, Phu Tho, Bac Giang, Quang 
Ninh (Northeast), Lai Chau, Dien Bien, Son La, Hoa Binh (Northwest).
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Figure 5.5: Typical topography of NMR
Source: Photo taken by Ho Ngoc Son (September 2009)
5.3.2. Population and ethnicity
About 12 million people are living in the northern mountain region of Vietnam (Vien, 
2003; Minot and Yamamura, 2003). About 2.2 million of these live in urban areas and 
the other 9.8 million in rural areas. Population density in 2009 was 147 people per sq 
km in northeast and 69 people per sq km in the northwest (GSO, 2010). The population 
density is low compared to the lowland areas (Minot and Yamamura, 2003). The rate of 
population growth is, however, high (see Jamieson et al., 1998; Rambo and Jamieson, 
2003). One of the main reasons for this is the unsuccessful implementation of the 
government family planning policy in the upland regions. The low level of local 
awareness and limited access to health care services are among reasons for this 
unsuccessful implementation (Rambo and Jamieson, 2003). Other factors such as 
culture and dependency on large families also impact on family size. With increasing 
population, as little land is available for paddy rice fields, local people are forced to 
cultivate on steep, sloping hillsides.
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The NMR is home to 31 out of 54 officially recognised ethnic groups in Vietnam, 
accounting for more than 50% of the total population of the NMR. The majority groups 
are Tay, Thai, Nung, H’mong and Dao. They speak different languages belonging to 
several distinct linguistic groups such as Viet-Muong, Thai-Tay or H'mong-Dao (Dien, 
2002; Son and Thuy, 2005). They differ widely in ways of earning a living, in kinship, 
in complexity of social organization, and in the degree and nature of their assimilation 
into Vietnamese society. In socio-economic and political terms, mountain people have 
become increasingly marginalised as the discrepancies of living standards and 
development opportunities between the uplands and the lowlands are growing (Cue and 
Rambo, 2001; Beresford, 2003; Minot et al., 2006).
In the NMR, ethnic minority distribution is divided into three sub-regions, usually 
based on elevation. Muong, Thai, Tay and Nung live in the low altitudes; Dao live in 
the middle altitudes, and H'mong people live in the highest altitudes (Dien, 2002; Vien, 
2003). Therefore, among the three ethnic minorities in this study, the Tay live in 
mountain valleys, practise paddy rice agriculture, have a relatively high literacy rate, 
and perhaps most importantly, are viewed by the Kinh, as the most advanced group. 
The Dao and H'mong live in scattered and more inaccessible settlements, have lower 
literacy rates, and are seen by the Kinh and Tay as more primitive.
5.3.3. Socio-economic conditions 
5.3.3.1. Income and poverty
In the NMR, the average income per capita is the lowest and the poverty rate is the 
highest for all of Vietnam, as seen in Table 5.3 below. The region is less urbanized and 
more dependent on the agricultural sector than other regions of Vietnam (Minot and 
Yamamura, 2003). The income of about 90% of the population in upland areas is 
dependent on agriculture or forestry activities. Food insecurity still remains a major 
problem at household level in the northern uplands. The highest percentage of poor 
people is concentrated amongst ethnic minorities, about 69% in 2002 (ADB, 2002; 
FAO, 2004; see also Trung, 2010; Hoa, 2010).
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Table 5.3: General Vietnamese poverty rate by residence and by region
Region Year
1998 2002 2004 2006 2008 20101U
Whole country 37.4 28.9 18.1 15.5 13.4 14.2
Urban area 
Rural area
9.0 6.6 8.6 7.7 6.7 6.9
44.9 35.6 21.2 18.0 16.1 17.4
Red River Delta 30.7 21.5 12.7 10.0 8.6 8.3
Northern Mountainous 
Regions
64.5 47.9 29.4 27.5 25.1 29.4
North Central and 
Central Coast
45.2 35.7 25.3 22.2 19.2 20.4
Central Highlands 52.4 51.8 29.2 24.0 21.0 22.2
South East 7.6 8.2 4.6 3.1 2.5 2.3
Mekong River Delta 36.9 23.4 15.3 13.0 11.4 12.6
Source: GSO (2003, 2007, 2009, 2010)
The poverty rate in table 5.3 is calculated from household monthly average income per 
capita. Poor households are defined as those in rural areas with a monthly income per 
person of below: VND149,000 (1998); VND160,000 (2002); VND170,000 for rural 
areas and VND220,000 for urban areas (2004); VND200,000 for rural areas and 
VND260,000 for urban areas (2006); VND290,000 for rural areas and VND370,000 for 
urban areas (2008-2009). The Government’s poverty line for the 2011-2015 period is 
VND400,000 for rural areas and VND500,000 for urban areas. Areas in which the 
average income of households is below this standard are considered poor.
5.3.3.2. Education
Although Vietnam has achieved significant results in improving education, generally, 
the level of education in the NMR, especially among ethnic minorities, remains far 
below the national average (Ngu, 2004; Ha, 2007). For example, while the total 
national literacy rate is high, at 90.3% and 94% for adults and youth, respectively, in 
the NMR there is a large number of illiterate people at the age of over 35, most of them 
living in remote areas (Figure 5.6). The rate of illiteracy in remote areas makes up more 
than 35% of the national total. The illiteracy rates are particularly high among ethnic
10 Poverty rate for 2010 was estimated using the Government's poverty line for the 2011-2015 periods.
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minorities. Illiteracy stands at 75% and 88% among ethnic Dao and H’mong 
communities, respectively (UNESCO, 2011). Further, there is a high school drop-out 
rate among children from ethnic minorities in remote areas, for many reasons, 
including the high poverty rate, poorly-equipped schools, and difficulties learning 
Vietnamese when this is not the main local language (World Bank, 2009b). Schooling 
is usually in the dominant Kinh group’s Vietnamese language. Also, the decline in the 
illiteracy rate among ethnic minority groups is much lower than that of the majority 
Kinh and the ethnic Chinese (Ngu, 2004). The low level of education will affect the 
abilities of people in the northern mountain region, particularly ethnic minorities, to 
integrate effectively into mainstream economy and will reduce opportunities to 
improve their well-being (Trung, 2010). At the same time, gender inequalities appear to 
be worsening in regard to education. Families tend to devote cash to educating sons 
while daughters are kept at home to work (see also Jamieson et al., 1998).
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Figure 5.6: Many H’mong especially women have to use fingerprints as their 
signature
Source: Photo taken by Ho Ngoc Son (August 2009)
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All Tay and almost all Dao people (except for very old persons) in the study 
communities are bilingual. They can speak Vietnamese fluently with outsiders. At 
home, they use their own language. However, while all H’mong male adults can speak 
Vietnamese, few female adults can and most children cannot. The inability to read, 
write or even speak Vietnamese is a major obstacle that prevents ethnic minorities from 
being integrated into the economy and taking advantage of the new opportunities 
provided by Doi Moi (see Epprecht et al., 2011). For example, the Kinh have been 
more successful in translating their land assets into higher returns since Doi Moi. They 
have diversified more within the agricultural sector, relying more on industrial and 
perennial crops, and have often supplemented their farm income with trading or 
services. The ethnic minorities, on the other hand, tend to be locked into staple and 
traditional agriculture (World Bank, 2009b).
Education in the Northern Mountainous Region of Vietnam has not kept pace with the 
economic changes since Doi Moi. Poor minority children are especially vulnerable for 
several reasons including the fact that many still cannot speak Vietnamese fluently. The 
methods of teaching do not reflect the special needs and aptitudes of minority children 
and, as a result, parents are unable to help them with their school work. They also often 
suffer from malnutrition. Well-trained teachers do not want to work in remote areas 
(see also Liljestrom et al., 1998). Kinh teachers encountered during my fieldwork in 
remote areas often describes their positions as 'hardship' ones and often travelled back 
on weekends and holidays to areas they regard as more ‘civilised'. The introduction of 
tuition fees after primary school, the demands by all schools for contributions for 
different purposes, and the cost for extra lessons after school hours, have made 
education unaffordable for the poor, especially for ethnic minority households. Higher 
education opportunities (tertiary, vocational training) are highly competitive. Therefore, 
parents have to spend a lot of their income investing in their children’s education. 
People in the lowlands have more advantages in these terms than those in the mountain 
regions. In the lowlands, people have better access to higher education services, better 
learning environments, and thus are advantaged. There is, therefore, a danger of a 
widening gap in education in the next generation.
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Government policy toward ethnic minorities is one of ‘assimilation’, with ethnic 
minorities being encouraged to integrate into mainstream Vietnamese society (see 
McElwee, 2008; Taylor, 2008; Turner, 2011. One result of this policy is that all state- 
run schools teach using the Vietnamese language with educational materials developed 
for, and therefore culturally biased toward, the majority Kinh population. Many of the 
older generations of minority peoples in this area never went to school themselves, and 
so have no understanding of the potential value of education. That, coupled with their 
very labour-intensive farming practices, means that many children are not sent to 
school or attend school so sporadically that it benefits them little.
5.3.3.3. Health
A lack of public health and rural sanitation is widespread in the northern uplands of 
Vietnam. The gap in health conditions between the uplands and the lowlands remains 
large (ADB, 2001; Ngu, 2004). For example, average life expectancy is 67 years for the 
Kinh in the lowlands, compared to 65 for the Tay, 50 for the Dao, and only 40 for the 
H’mong in the uplands (see Ha, 2007). The main causes of the high mortality level 
among ethnic minorities are poor local health care facilities, lack of cash to pay for 
treatment, and a lack of access to health care services (Taylor, 2004).
5.3.3.4. Infrastructure
The topography of the northern mountain region is very complex with steep slopes and 
broken terrain. This leads to many disadvantages in infrastructure development. For 
example, road construction and maintenance are difficult and expensive. Therefore, the 
quality of national roads and provincial roads is poor. Inter-village roads are even 
poorer in quality (Figure 5.7). In recent years, most communes have become accessible 
by car, but on wet days and often for long periods in the wet season the accessibility is 
very difficult if not impossible. This poor accessibility leads to many communities 
being relatively isolated from the rest of the economy (Cue and Rambo, 2001; Quang 
and An, 2010; Hoa, 2010). ‘Roads’ like the one illustrated in Figure 5.7 are often the 
only forms of access between communities and are only accessible by foot, bicycles or 
light motor bikes.
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Figure 5.7: Inter-village road in Ba Be
Source: Photo taken by Ho Ngoc Son (January 2010)
5.3.3.5. Environmental degradation
Environmental degradation is widespread in the forms of biodiversity loss, water 
pollution caused by mineral exploitation, the use of pesticides and chemical fertilisers, 
and soil erosion (Figure 5.8). Land degradation is a widespread and still growing 
problem. Deforestation has depleted the natural resource base and biodiversity. Most 
rural Vietnamese rely heavily on the local environment for their livelihoods (see 
DiGregorio et al., 2003). Therefore, as Rambo and Jamieson (2003) document, rapid 
population growth has placed excessive pressure on an already degraded environment. 
Poverty is also often blamed for environmental degradation in developing countries. 
However, the root causes might lie in the ‘development’ process. The push for short­
term economic growth undermines long-term sustainability of resource management. 
For example, many resource over-exploitation activities such as mining in Bac Kan 
province which cause environmental degradation in NMR are triggered by the need for 
resources to fuel economic growth, mainly in the lowlands. Similarly, conversion of 
forest land into cash crop land, often by Kinh migrants into the uplands, has been a 
main cause of forest loss in the Central Highlands (DiGregorio et al., 2003). Therefore, 
environmental degradation in NMR is caused by both internal and external factors.
123
Figure 5.8: River water pollution due to mining in Bac Kan
Source: Photo taken by Ho Ngoc Son (August 2009)
In summary, despite much progress in economic growth, poverty reduction, health and 
education since Doi Moi, poverty, natural resource degradation, and limited access to 
socio-economic resources and opportunities are major problems in the upland areas. 
The impacts of natural disasters and future climate change will compound these 
problems and make local communities more vulnerable (section 6.4.1). These issues 
emphasize the importance of the work reported in this thesis.
5.3.3.6. Ba Be National Park management regimes and its implications 
for local livelihoods
Ba Be National Park is situated in the Ba Be District of Bac Kan Province, about 250 
km north of Hanoi, in northern Vietnam. Originally, the idea of conservation in Ba Be 
district goes back to the year 1977 when lake Ba Be and its surrounding areas were 
recognised as cultural, historical and environmental reserve to protect its landscape and 
historical sites (Zingerli, 2003). A national protected area was delineated, including the 
total area of Nam Man and parts of Cao Thuong, Cao Tri, Khang Ninh, Quang Khe and 
Hoang Tri commune. Fifteen years later, in 1992, the protected area of Ba Be district
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was upgraded to become the eighth National Park of Vietnam. The park has a total area 
of about 7,131 ha (Ba Be National Park, 2009). H’mong people migrated to the park in 
1980s (section 5.4.2)
Ba Be National Park is a special-use forest, one of the three principle forest 
management categories (the others being protection and production forests). Special 
use forests are strictly protected for biodiversity conservation and the preservation of 
historical and cultural relics for tourism and research (GoV, 2005). This classification 
does not foresee the distribution of forestland tenure rights to households and 
individuals. Around 80 percent of special use forests in Vietnam have communities 
living within them, although this is not permitted under the Forest Development and 
Protection Law 2004. The management authority of forests is given to the National 
Park management board, composed of central government officials. The exploitation of 
forest products in special use forests must comply with the forest management 
regulations, and not badly affect the objectives of forest conservation and forest 
landscape protection. Although NTFPs are allowed to to be exploited in the national 
park, there are some limits on this. For example, exploitation of dead or fallen trees, 
non-timber forest plants, except for endangered, precious and rare forest plant species 
banned from exploitation is allowed according to the Government's stipulations on the 
regime of management and protection of endangered, precious and rare forest plant and 
animal species and the lists of endangered, precious and rare forest plant and animal 
species. However, hunting, catching and trapping forest animals are not allowed.
In the core zone of Ba Be National Park (Figure 5.9), forests are strictly protectee. 
However, inside the core zone the transformation of forestland into cultivated areas has 
taken place (see Figures 5.19 and 5.20). As in many other protected areas, many 
people, mainly ethnic minority groups, are living inside Ba Be National Park. The 
immigration of H’mong families into the core zone of the National Park resulted, fer 
example, in the construction of terraces and the establishment of upland Fields, 
scattered and difficult to access in this unfavourable, steep and rocky karst landscape 
(see also Zingerli, 2003). In the buffer zone area of Ba Be National Park (Figure 5.9i, 
forestland is officially also classified as special-use forest which cannot be allocated to 
farming households. In this locality, however, the forest was always considered as
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production and protection forest. It was therefore subsequently entrusted to the village 
communities as well as allocated to the households.
Land tenure rights for lowland were granted for Tay households in Pac Ngoi and Ban 
Cam, but forestland is solely under the management regulation of the National Park 
management board. It issues protection contracts for the Tay households in Pac Ngoi 
and Ban Cam villages (Nam Mau commune) and some Dao households Na Vai (Quang 
Khe commune). The villagers are supposed to carry out forest protection services, such 
as patrolling. They are encouraged to abandon their agricultural areas on the hill slopes, 
where most of them grow maize, cassava, soy bean and other subsidiary crops. 
However, the local people expressed concerns about how they can make a living and 
achieve food security without cultivating in upland fields and without collecting non­
timber forest products such as bamboo shoots, honey, ant nests and so on. 
Compensation payments for protection services are inadequate. They were paid about 
S511 per hectare per year in 2009, up from $2 before that. Lack of economic alternatives 
makes local communities heavily dependent on natural resources in the protected areas 
(Le et al., 2002; Zingerli, 2005; Chieu, 2012). Over 85 percent of protected areas in 
Vietnam are located in areas of "medium” and “high” poverty (ICEM, 2003).
11 Exchange rate was $1 = VND21,000.00 (2011). US$ and AU$ are currently on parity.
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Figure 5.9: Conservation zones in Ba Be National Park
Source: Ba Be National Park (2009)
5.4. Description of case study sites 
5.4.1. The location
Empirical data for this study were gathered primarily in six mountain villages of Ba Be 
district in Bac Kan province in the Northern Mountain Region (NMR) of Vietnam (see 
Figure 5.10). Bac Kan province lies in the north-eastern part of northern Vietnam. It is 
bordered to the north and north-east by Cao Bang province, to the east by Lang Son 
province, to the south by Thai Nguyen province, and to the west by Tuyen Quang 
province. Bac Kan is one of Vietnam’s poorest provinces (GSO, 2009). Bac Kan Town, 
the provincial capital of Bac Kan province, is about 170 km from Hanoi. Bac Kan 
province has a tropical monsoon climate. The average temperatures range from 20 to 
25 degree Celsius and the average rainfall is 1400mm-1600mm per annum (GSO,
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2010). According to the United Nation report “Closing the Millennium Gaps” of 2003, 
Bac Kan was ranked number 44 of 61 provinces in Vietnam’s MDG index.
Figure 5.10: Map of Ba Be
Source: After Zingerli (2003)
Ba Be is one of the poorest districts of Bac Kan. Ba Be district covers a total area of 
67,809 ha. The population consists of about 47,000 people, living in 16 communes. 
Approximately 80% of the population belong to several different ethnic minority 
groups, including Tay, Dao, H’mong and Nung (Ba Be Statistic Office, 2009). The 
main causes of poverty in Ba Be district are similar to those elsewhere in the NMR, 
which include lack of agricultural land, lack of appropriate agricultural technologies, 
poor agricultural infrastructure, difficult market access and lack of market orientation in 
production, lack of capital and relevant labour skills, coupled with a susceptibility to 
natural disasters. However, Ba Be is considered as a district with considerable eco- 
tourism potential, with more than 30,000 visitors a year, because it hosts Ba Be Lake, a 
beautiful natural freshwater lake, and the Ba Be National Park with its rich biodiversity 
(see Trai et al., 2004).
Case study villages were selected to represent different ethnic groups (i.e. different 
cultures), different land uses, different resource entitlements, different socio-economic 
status, and thus different susceptibility and likely responses to climate change impacts. 
In this thesis the emphasis on ethnic differences is meaningful in several aspects. For
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example, ethnic differences are important for providing insights into different aspects 
of livelihoods, vulnerability and policy responses. Different ethnic groups have 
different cultures, which influence other aspects of livelihoods, coping and adaptation. 
This aspect is supported by the field research, which was carried out in the six 
mountain villages of two communes (see Table 5.4).
A rural commune in the NMR is often made up of a number of different 'hamlets’ or 
'villages’ which can lie dispersed within a commune’s jurisdiction. In mountain areas 
the communes’ inhabitants often belong to a number of different ethnic groups who 
frequently live in separate village communities.
5.4.2. The people
Five out of the six case study sites are located within the core zone of Ba Be National 
Park (see Figure 5.11). Na Vai village of Quang Khe commune is located in the buffer 
zone of Ba Be National Park. The six villages selected were chosen with respect to 
ethnicity, locality and livelihoods and represent a sample of the ethnic and socio­
economic diversity typical of mountain regions in Vietnam. Mountain regions in 
Vietnam are diverse in terms of ethnic and culture, complex terrains and topography, 
and diversified livelihoods. Their locations in the two different communes of Nam Mau 
and Quang Khe also involve different natural resource management regulations. Nam 
Mau commune is in the core zone of Ba Be National Park where forests are strictly 
protected. Part of Quang Khe lies in the buffer zone area of Ba Be National Park (see 
Figure 5.12) where natural resource use is more flexible, as discussed in section 5.3.3.6. 
For this reason, Dao households in Na Vai village of Quang Khe commune have more 
flexibility in livelihood development in those in Na Nghe village of Nam Mau 
commune (section 5.4.3).
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Figure 5.11: Location of study communities
Source: Ba Be National Park (2009)
M a p  o f  l a n d  u s e  a r o u n d  B a  B e  N a t i o n a l  P a r k
Mstur« forest 
^  MtvatK.t ft>M***t
S o c o m t a r y  o r  b a m b o o  fo ro & t 
S c r u b
L ow land agriculture?
U p ltlfH l » g r ic u ltu r e  
Bar aland or »ori»»
■ Ikitn»»* «
Legend
BriorvU ry of Bm Bm Nationa> P ark
C o m m u n e  B oundaryVillager
M ain ro a d s  «M| m
Figure 5.12: Map of land use of Ba Be National Park
Source: Ba Be National Park (2009)
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Pac Ngoi and Ban Cam are predominantly inhabited by Tay people who populate the 
valley floors. In these two villages, there are a few people of Kinh origin who married 
Tay. Na Nghe and Na Vai are Dao villages, situated on hill slopes. Khau Qua and Nam 
Dai are H’mong villages, also located on hill slopes, but in more remote areas than the 
Dao. Table 5.4 gives an overview of basic village data and features in 2009. As 
indicated here all the villages have been established in the last 80 years. Three villages 
(Pac Ngoi, Ban Cam and Na Vai) were set up by groups who had previously lived in 
the local area. Three villages (Khau Qua, Nam Dai and Na Nghe) were established by 
migrants who moved into the area about 100 km from the nearby province of Cao 
Bang.
Table 5.4: Summary of case study villages
Village Pac
Ngoi
Ban
Cam
Khau Qua Nam Dai Na Nghe Na Vai
Ethnic group Tay Tay H'mong H’mong Dao Dao
Commune Nam
Mau
Nam
Mau
Nam Mau Nam Mau Nam Mau Quang
Khe
Village
population
383 331 240 75 112 289
Number of
household
79 75 36 11 20 55
Households
interviewed
64 58 32 11 20 44
Establishment 1950
Local
1935
Local
1990
Migrant
1986
Migrant
1987
Migrant
1963
Local
Location Alluvial
plain
Valley
floor
Hill slope Hill slope Hill slope Hill slope
Accessibility By road By boat By
motorbike,
footpath
By
motorbike,
footpath
By
motorbike,
footpath
By
motorbike
and
road
Area of
village (ha)
845 600 310 27.45 138 705
Agriculture 
land (ha)
94.9 53.1 62.1 26.95 49.5 73.8
Source: Statistical Office of Ba Be District 2009; Field data 2009
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5.4.2.1. The Tay group
The Tay belongs to the Thai-Tay ethno-linguistic group. They have populated the 
north-east of Vietnam and the southern Chinese provinces for many centuries. They are 
the biggest ethnic group in Vietnam next to the Kinh people and in 2009 accounted for 
a population of about 1,626,000 people (GSO, 2010). The Tay people are the majority 
ethnic group in Bac Kan. They have been living in close relationship with the Kinh for 
a long time. Tay people populate the mountain valleys and have developed diversified 
mountain agricultural production systems. They cultivate mainly lowland wet rice, with 
upland crops for fodder, cash supplements or as buffer crops (Dang, 1992; see also 
Morris et al., 2003). They have orchards and gardens around their houses or close to 
their villages. The Tay people are also engaged in animal husbandry and poultry and 
fish rearing. They combine their traditional, fairly diversified subsistence economy 
with the market economy. Today, most Tay people are actively participating in the 
emerging market economy. Their close relationships to the Kinh have provided them 
with economic and political advantages in comparison to other ethnic groups. There are 
nevertheless clear distinctions from the Kinh in terms of economy and social and 
cultural life (see also Zingerli, 2003). Tay people are regarded as equals or nearly so by 
the Kinh, while the general attitude towards the other minorities appears somewhat 
superior or even colonial by the Kinh and many of the Tay.
5.4.2.2. The Dao group
The Dao are the 9th largest ethnic groups in Vietnam with a population in 2009 of about 
751,000 people (GSO, 2010). They belong to the H’Mong-Dao language group and are 
believed to have started migrating from China in the 13th century. They live scattered 
over a vast region extending from the Chinese to the Laotian border (Khanh, 2006). 
The Dao people live primarily in the northern mountainous areas. There are seven sub­
groups of the Dao in Vietnam: the Red Dao, Coin Dao, Tight-trousers Dao, Lo Giang 
Dao, Indigo-clad Dao, White-trousers Dao, and Long-dressed Dao. The Dao generally 
live at higher elevations than the Tay but not as high as the H’mong. They mostly live 
in middle altitudes, between 400 and 600 metres above sea level (asl). They grow wet 
rice on terraced fields to provide a primary source of food. Animal rearing is also well 
established in the Dao economy (Hoa, 1996). Many families have dozens of large 
animals, such as buffaloes and cattle. They also successfully breed pigs and goats. The
132
Dao people have been less involved with the Kinh in terms of economic or cultural 
relations than the Tay. Their settlements are usually further from the commune centre. 
In political practice, the Dao are still relatively under-represented in the local 
government in comparison to the Kinh and Tay.
5.4.2.3. The H'mong group
The H’Mong are the 8th largest ethnic minority in Vietnam with a population in 2009 of 
about 1,068,000 (GSO, 2010). They belong to H’mong-Dao language group and have 
settled widely over northern Vietnam. They generally live at higher elevations than 
other groups, at altitudes between 800 and 1700 metres asl (Son and Thuy, 2005). In 
recent years, some H’mong households from the northern mountain region moved to 
the Central Highlands provinces of Dac Lak and Lam Dong (see Figure 5.1) to 
establish new settlements and to find land to cultivate. H’mong people in Vietnam 
today are believed to have migrated from China in the 17lh century (Son and Thuy, 
2005; Turner and Michaud, 2008). H’mong people typically grow some paddy rice but 
their main source of livelihood is upland cultivation of several crops. Among their 
crops, maize plays a very important role in H’mong’s lives in the northern mountainous 
region of Vietnam, both in material and spiritual life and is used directly as human food 
and/or feed for domestic animals. Animal husbandry is also an important 
supplementary livelihood activity. Almost all H'mong households in the study area 
have at least one cow. Cows can be used for various purposes, for example, to plough 
the crop land, to sell at market or to kill for meat for the family or village events. 
Furthermore, H’mong people harvest a variety of wild products including wild animals, 
fruits and fish for domestic use or sale (see also Turner and Michaud, 2008; Turner, 
2011). Like the Dao, the H'mong builds their houses on ground rather than on stilts 
(see Figures 5.13 and 5.14). Community cohesion and solidarity among H’mong people 
are very high (see also Turner and Michaud, 2008; Turner, 2011). Like many other 
ethnic minorities, households of the same extended family and their relatives tend to 
live close to each other in one village. H'mong people have high regard for and follow 
their village head. A village head is selected by consensus among all adult village 
members through a village meeting. It is referred to as a “vote” by government officials 
at commune level although a village head is not a member of Commune People’s 
Committee.
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Figure 5.13: A house of H’mong in Khau Qua village
Photo taken by Ho Ngoc Son (July 2009)
Figure 5.14: A typical house of Dao people in Na Vai village
Photo taken by Ho Ngoc Son (September 2009)
The Tay, H’mong and Dao all maintain a strong sense of collective identity and invest 
in community institutions that have provided a safety net in times of crisis. These local 
practices play very important roles in socio-economic and cultural community life. For 
example, there exists a custom of mutual aid and assistance for funerals and housing 
construction among ethnic minorities (see also Liljestrom et al., 1998). They also 
support one another in investment and need. This practice is common both within the
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village and between villages, as well as within ethnic groups in one village or commune 
if they have relationship with each other, and between ethnic groups in one village or 
commune. All Tay, H'mong and Dao people see mutual aid as their tradition. For 
example, people often pay contributions to funerals. According to Tay custom, if a 
member of a household dies, the village families will offer support in terms of 
fuelwood, chicken, rice, and some money to the bereaved family. The funeral of a Tay 
person can last two to five days depending on how “rich” the family is. Kinh people 
often see the money and time spent on weddings and funerals by Tay people as 
"wasteful’. However, Tay people believe that weddings and funerals play a significant 
part in their local life (see also Liljestrom et al., 1998). In addition, although not all 
households in a village have television sets, persons of one household are welcome to 
watch televisions in another household owing to the community spirit.
5.4.3. Livelihoods
The livelihoods of households in all six research sites are based on mountain 
agriculture. For the majority of households in Ba Be district, mountain agriculture is the 
main of income and sustenance. It has been adapted to the mountain conditions and has 
shaped the mountain environment to the livelihood requirements, as new fields were 
opened in the forests, hill faces were terraced, or fruit and forest tree plantations 
established (Figure 5.15).
Distant
forested
areas
Terraces on the slopes, 
when water flows
Lowland paddies
Figure 5.15: A typical land use profile in NMR
Source: Field research (2009)
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Pac Ngoi and Ban Cam's location on the shore of the lake and on the wide alluvial plain 
is favourable for both agriculture and fishing (Figure 5.16), but is also disadvantageous 
because of annual floods which often destroy food crops. Almost all households in Pac 
Ngoi and Ban Cam are engaged in agriculture. Some of them have additional sources of 
non-farm income. Boat driving, the running of tourist guesthouses (see Figure 5.17), 
and jobs in the commune administration provide some of the families with a daily or 
monthly cash income.
Figure 5.16: Pac Ngoi village at the shore of Ba Be lake
Source: Photo taken by Ho Ngoc Son (September 2009)
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Figure 5.17: A guesthouse in Pac Ngoi village
Photo taken by Richard Baker (January 2010)
Na Nghe and Na Vai are Dao villages. They lie on sloping land around terraced rice 
fields (see Figure 5.18). The residents of Na Nghe migrated from the neighbouring Cao 
Bang province in the late 1980s and are now resettled inside the strict protection zone 
of the Ba Be national park (PARC report, 2001) (see Figure 5.9). Na Vai village 
(Quang Khe commune) was formed in the late 1950s and is located in the buffer zone 
of the Ba Be National Park. Therefore, the two villages have different socio-economic 
status. Na Vai has better access to markets, the commune and district centre and thus it 
has more opportunities to develop off-farm income activities. Most households in Na 
Vai make com alcohol to sell to traders. They also get more income from NTFPs. Some 
people produce baskets from bamboo and rattan. Meanwhile, non-farm income in Na 
Nghe is limited. The Dao people have a long tradition of upland cultivation. However, 
living inside the strict area of Ba Be National Park has limited their opportunities to 
diversify their livelihoods, as discussed in section 5.3.3.6.
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Figure 5.18: Location of Na Vai village
Source: Photo taken by Ho Ngoc Son (September 2009)
Khau Qua and Nam Dai are two H'mong villages of Nam Mau commune. Most 
residents of both villages migrated from Cao Bang province due to the impact of the 
border dispute between China and Vietnam in the late 1970s. The residents of Nam Dai 
village migrated from an area of Vietnam near the Chinese border since 1986. Nam Dai 
is located at the altitudes 700-800 metres asl (Figure 5.19). The village is surrounded 
by terraced rice fields and paddy rice at the bottom of the hill. In Khau Qua village (see 
Figure 5.20), there are two H’mong groups: one group moved from the neighbouring 
commune Cao Thuong, the other migrated from Thong Nong district, Cao Bang 
province in 1991 (see Figure 5.1). Khau Qua village was formed in 1998. The village is 
located at 500-600 metres asl (PARC, 2001). In 2001, some households moved out of 
the village into the neighbouring Cao Thuong and Cao Tan communes which border 
the Nam Mau commune (case study commune) in the north (see Figure 5.11) due to the 
lack of cultivation land and in response to the resettlement program. Under this 
program, the park authority tried to resettle communities living inside the core zone. 
Both villages are located within the boundary of the Ba Be National Park, far from 
main roads and the commune centre. Their livelihoods derive mainly from paddy rice
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grown in hill bottom on land which was bought from the Tay people, upland 
cultivation, cattle rearing, and forest products. A few households earn some off-farm 
income from carpentry and cattle trading. These people were not granted land tenure 
rights until 2009 for all the land they were cultivating. During my interviews, one 
commune official said that H'mong and Dao people living inside the National Park will 
soon be granted land tenure rights for their wet rice land. Although they are still 
‘unofficially’ allowed to cultivate particular upland areas, they will not be granted 
official land use rights for sloping land due to forest management regulations.
Figure 5.19: Location of Nam Dai village
Source: Photo taken by Ho Ngoc Son (July 2009)
139
Figure 5.20: Location of Khau Qua village
Source: Photo taken by Ho Ngoc Son (July 2009)
The biophysical conditions of the mountain environment have encouraged the 
mountain communities, including Tay, Dao, H'mong, and Kinh people, to adopt 
livelihood diversification strategies (Table 5.5). Income sources refer to the overall 
livelihood portfolio proportions.
Table 5.5: Income sources in the study villages and ethnic groups
Income Study villages and appropriate proportion of income (%)
source Pac Ngoi Ban Cam Na Nghe Na Vai Khau Qua Nam Dai
(Tay) (Tay) (Dao) (Dao) (H’mong) (H’mong)
Crops 35 30 40 35 60 70
Livestock 10 20 30 30 20 15
Forest 10 15 20 20 15 10
Non-farm 30 25 10 15 5 5
Others 15 10 0 0 0 0
Total 100 100 100 100 100 100
Source: Field survey (2009)
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5.4.4. The diverse mountain environment in Ba Be district
The six case study village communities of Ba Be district provide a meaningful example 
to consider issues of development in mountainous areas. The ethnic variety within 
commune boundaries, as well as the socio-economic differentiations within and among 
village communities, creates a diverse social environment on a very small geographic 
scale.
In Ba Be, old growth forest still exists, but it is fragmented into a number of ‘islands' 
covering the hill and mountain tops and steep slopes. Since the forest was cleared for 
upland cultivation or timber extraction, shrub and secondary forest have revegetated the 
hills. Within the area of shrub and secondary forest, more intensive cultivation in 
upland fields, such as crops and fruit trees, is practised (see also Zingerli, 2003). Along 
the streams and in the valleys, where the settlements are located, irrigated rice 
cultivation dominates the land use pattern. Cash crops and industrial tree plantations are 
also evident. However, the natural mountain environment and its biophysical factors, 
such as steep slopes, narrow valley floors, shallow soil, and rocky surface, place 
significant limitations on agricultural development in Ba Be district (Figure 5.21, 5.22 
and 5.23). Therefore, the livelihoods of the local communities are highly diversified. 
Cultivation in the valley floors, upland farming, animal husbandry, fish rearing, and 
forestry are the main income sources of local communities (Table 5.5). Such diversified 
livelihood systems offer survival advantages in a productivity-limited natural 
environment.
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Figure 5.21: Typical land use of H’mong villages in Ba Be National Park
Source: Photo taken by Ho Ngoc Son (September 2009)
Figure 5.22: Typical land use of Tay people
Source: Photo taken by Ho Ngoc Son (September 2009)
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Figure 5.23: Typical land use of Dao people
Source: Photo taken by Ho Ngoc Son (September 2009)
5.4.5. Collectivisation and de-collectivisation: an example of 
transformation with socio-economic and environmental impacts
5.4.5.1. Collectivisation and its socio-economic impacts
The collective period in Ba Be district lasted from 1957 until the late 1980s (Zingerli, 
2003). During this period, arable land was redistributed equally and all farming 
households in a village or a cluster of villages had to combine their fields and other 
resources to farm collectively (Kerkvliet, 2003; Suu, 2004). Nationally by the end of 
1960, 2.4 million families, accounting for 85% of the total farming population and 76% 
of the cultivated area, were organised in 40,420 cooperatives, 8,190 of them located in 
the northern mountainous region of Vietnam (Kerkvliet, 1999 in Zingerli, 2003). 
During the French and American wars , this model was seen as necessary for 
collective action in terms of mobilising resources for the wars. However, after the wars, 
this model did not stimulate production and held farmers’ innovation back. It caused 
prevalent hunger and poverty (Men, 1995; Kerkvliet, 2003). In Ba Be district,
1_ In Western media, they are referred to as the ‘Vietnam wars’ but in Vietnam they are referred to as the 
'French’ and 'American wars’.
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agricultural productivity was generally low during the cooperative period. An old man
recalls the collective period in the following words:
“During the first two or three years when the cooperative was set up people 
worked well. But then people were exhausted due to consistent lack of food.'’ 
(PN3)
The establishment of cooperatives in Ba Be district had an enormous impact on the 
conditions of livelihoods and the natural environment in Nam Mau and Quang Khe. 
Local people were, firstly, deprived of their traditional farming land and, secondly, 
faced a nutrition deficit due to the contribution of the cooperative to the war economy 
as well as to a lack of incentive for farmers to work productively. This experience of 
hunger and deprivation influences local people's resource behaviour up to the present 
(Zingerli, 2003). For example, the main goal of most households is to achieve food 
security and to improve living conditions. Most of them try to diversify their income 
and livelihood activities. Attitudes towards natural resources tend to centre on 
exploitation when the resource are common property or still formally state-owned.
5.4.5.2. De-collectivisation and its impacts on land ownership and use
After the breakdown of the cooperatives, in many areas, paddy land was distributed 
uniformly to each local citizen (see Suu, 2004). In theory land was redistributed 
equitably, but in practice the land allocation in the mountain communes of Ba Be and 
in other mountain communes in the northern uplands was quite different. Immediately 
after the collapse of the cooperatives, the Tay people reclaimed the land they used to 
own before collectivisation and justified this on the basis that they were claiming 
ancestral land (Scott, 2000; Castella et ah, 2005). This meant that the Dao and H’mong 
people, as well as the few Kinh migrants in the area, lost their legitimate access to the 
lowland area which was formerly enabled and secured by the cooperatives. While Kinh 
people tended to return to their plain areas, the Dao, and H'mong who had migrated 
recently, had to rely on cultivation in the uplands. As a result, there was a significant 
loss in forest cover in the northern uplands during the 1980s (Castella et ah, 2005). The 
agricultural productivity in the upland is still very low due to poor cultivation practices 
and water shortages. Therefore, many Dao households had to buy paddy rice fields 
from the Tay. Some tried to create new paddy and upland rice fields but the availability
144
of suitable land was very limited. This led to very unequal land distribution that 
reproduced the existing inequalities between the Tay and other ethnic groups (Castella 
et al., 2005).
5.5. Climate as a 'new' interacting stress
The susceptibility of Vietnam to climatic hazards was reviewed in section 1.1.4. 
Climatically, Vietnam is characterized by tropical monsoons with frequent typhoons in 
the northern and central regions. The seasonal distribution of rainfall is related to the 
movement of the monsoons. The intensity of the rainfall in the rainy season is 
extremely high and thus produces a rapid rate of runoff and serious flooding. Annual 
rainfall in Vietnam is between 1800 and 2500mm but is unevenly distributed 
throughout the year. Between 70 and 80% of the rainfall in the NMR occurs in the 
rainy season, during July, August and September (SRV, 2004). Climatic stresses in the 
mountainous region include droughts, floods (flash floods and landslides), cold 
weather, and changing weather patterns such as unpredictable rainstorms, hot spells in 
winter or prolonged cold snaps. Each year, natural disasters cause damage amounting 
to about 1.5% of GDP (GSO, 2009).
5.5.1. Historical and observed changes
5.5.1.1. Temperature
The trend in annual average temperature in Vietnam in the last 7 decades is observed to 
be increasing (see Table 5.6). During the last 50 years (1957 -  2007), the annual 
average temperature in Vietnam has increased by about 0.5° to 0.7°C (MONRE, 2009). 
Winter temperatures have increased faster than those of summer and temperatures in 
the Northern climate zones have increased faster than those in the Southern climate 
zones (ISPONRE, 2009) (see Figure 5.24 for the division of climate zones in Vietnam). 
The annual average temperature for the last four decades (1961-2000) was higher than 
that of three previous decades (1931-1960) (MONRE, 2009). The annual average 
temperatures in 1991-2000 in Ha Noi, Da Nang, and Ho Chi Minh City were all higher 
than the average for 1931-1940 by 0.8, 0.4 and 0.6°C, respectively (ISPONRE, 2009). 
In 2007, the annual average temperatures at these three locations were all higher than 
the average for 1931-1940 by 0.8-1.3°C and similarly, higher than the average for 
1991-2000 by 0.4°C-0.5°C (MONRE, 2009). Fluctuations in the average temperature
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are relatively large in winter, especially in the main winter months (December, January 
and February), and relatively small in summer, especially in the main summer months 
of June, July and August (ISPONRE, 2009).
Table 5.6: Temperature trends during the period of 1957-2007
Climate zone Weather station Survey period Increase (oC/year)
North West Dien Bien 1958-2007 0.0232
Moc Chau 1961-2007 0.0121
North East Sa Pa 1958-2007 0.0037
Ha Giang 1960-2007 0.0176
Bac Quang 1961-2007 0.0160
North Delta Phu Lien 1958-2007 0.0111
Bach Long Vi 1958-2007 0.0106
Ninh Binh 1960-2007 0.119
North Central Vinh 1958-2007 0.0167
Tuong Duong 1961-2007 0.0177
Ba To 1980-2007 0.0110
South Central Quy Nhon 1958-2007 0.0150
Nha Trang 1958-2007 0.0090
Central Highlands Buon Ma Thuot 1958-2007 0.0148
Da Lat 1964-2007 0.0047
South Can Tho 1958-2007 0.0054
Rach Gia 1957-2007 0.0045
Source: ISPONRE (2009)
5.5.1.2. Rainfall
There has not been a consistent pattern across Vietnam in changes in annual rainfall for 
the last nine decades (1911-2000) (see Table 5.7). There have been both ascending and 
descending periods. In this period annual rainfall decreased over the Northern climate 
zones while it increased over the Southern zones (see Table 5.8). However, no 
particular pattern of increasing and decreasing rainfall over time is evident over the past 
50 years. In general, rainfall has increased in the rainy season but decreased in the dry 
season. Off-season extreme rainfall events occur more frequently (MONRE, 2009).
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Table 5.7: The annual average rainfall in recent decades (mm)
Decade Hanoi Da Nang Ho Chi Minh
1911-1920 1,521 N/A 1,829
1921-1930 1,789 N/A 2,063
1931-1940 1,691 1,919 1,924
1941-1950 1,845 2,223 1,926
1951-1960 1,622 1,970 1,805
1961-1970 1,557 2,095 2,005
1971-1980 1,788 2,019 1,828
1981-1990 1,697 1,962 1,813
1991-2000 1,590 2,434 1,850
Source: ISPONRE (2009)
Table 5.8: The change in rainfall in recent decades (mm)
Climate zone Weather
station
Survey time Increasing
level
(mm/year)
Decreasing 
level (mm/year)
North West Lai Chau 1957-2007 0.262
Son La 1961-2007 1.979
Moc Chau 1961-2007 2.967
North East Sa Pa 1958-2007 6.013
Ha Giang 1958-2007 3.854
Bac Giang 1959-2007 0.587
North Delta Ha Noi 1961-2007 1.893
Bach Long Vi 1960-2007 1.567
Ninh Binh 1959-2007 5.464
North Central Tuong Duong 1961-2007 1.810
Dong Ha 1974-2007 12.325
Nam Dong 1977-2007 43.402
South Central Ba To 1980-2007 29.624
Nha Trang 1961-2007 6.454
Phan Thiet 1958-2007 0.079
Central
Highlands
Pleicu 1960-2007 0.832
Buon Me
Thuot
1960-2007 7.258
Dac Nong 1978-2007 20.473
Da Lat 1954-2007 1.038
South Vung Tau 1954-2007 0.531
Can Tho 1961-2007 6.935
Rach Gia 1958-2007 6.909
Ca Mau 1958-2007 2.600
Con Dao 1957-2007 0.649
Source: ISPONRE (2009)
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Based on its geographical conditions, Vietnam can be divided into seven different 
climate regions or zones: the North West, the North East, the North Delta, the North 
Central, the South Central, the Central Highlands and the South of Vietnam (see Figure 
5.24).
Figure 5.24: Climate zones in Vietnam
Source: GSO (2004)
5.5.1.3. Extreme events
1. Cold fronts
In the last two decades, the number of cold fronts affecting Vietnam has reduced 
markedly. The frequency of cold fronts in the north has decreased significantly, from 
288 events in the decade 1971-1980 to 249 events in the decade 1991-2000 (see Table 
5.9). However, abnormal extreme events have occurred more frequently, such as the 
most recent extremely cold spell lasting 38 consecutive days during January and 
February 2008 in Northern Vietnam (MONRE, 2009). While the number of extreme 
cold spells has decreased, their duration in some years has been prolonged, with 
historic records such as in 2008. The decreasing trend of cold fronts only began during 
the decade 1971-1980.
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Table 5.9: The frequency of some extreme weather patterns in Vietnam, 1961- 
2000
Decade Cold fronts 
crossing the 
North
Tropical 
cyclones in
the East Sea
Tropical
cyclones
affecting
Vietnam
1961-1970 268 114 74
1971-1980 288 113 77
1981-1990 278 109 76
1991-2000 249 103 68
Source: ISPONRE (2009)
2. Typhoons
The geophysical position, climate, and physical shape of the country have made it 
particularly vulnerable to flood and typhoon hazards. Between 1954 and 1991, a total 
of 225 typhoons hit Vietnam, of which 97 hit the northern part, 81 the centre and 47 the 
southern parts (Imamura and Dang, 1997). In recent years, Vietnam has experienced 
typhoons with higher intensity than ever recorded before. Typhoon tracks have had a 
tendency to move southward, and the typhoon season has tended to end later (that is, 
the typhoon season shifts to later months of the year). There have been more typhoons 
with abnormal movement and more typhoons with high intensity (MONRE, 2009). The 
start time of the tropical cyclone season varies among years, but the most common 
times are in June and July (70%).
5.5.2. Climate change and natural disasters: implications for Vietnam 
5.5.2.1 Climate change and natural disasters
There is mounting concern, reported in scientific and popular literature, about the 
impacts of disasters related to climate change (see Helmer and Hilhorst, 2006; IPCC, 
2007). For example, many significant impacts of climate change may emerge through 
shifts in the intensity and the frequency of extreme weather events (Fischlin et al., 
2007). In South East Asia, extreme weather events associated with El-Nino are reported 
to be more frequent and intense in the past 20 years (Aldhous, 2004). Increasing 
frequency and intensity of droughts in many parts of Asia are attributed largely to a rise 
in temperature, particularly during the summer and normally drier months, and during
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ENSO events. Significantly longer heatwave duration has been observed in many 
countries of Asia, as indicated by pronounced warming trends and several cases of 
severe heatwaves (see Cruz et ah, 2007).
Climate change brings with it long-term shifts in mean weather conditions and the 
possibility of increasing frequency and severity of extreme weather events (O'Brien et 
ah, 2006; also IPCC, 2007). For example, global warming has been identified as 
leading to greater extremes of both drying and heavy rainfall; it increases the risk of 
droughts and floods that occur with ENSO events in many different regions of the 
world, thus increasing climate variability from these sources (Salinger, 2005; Nott, 
2006). Also, evidence suggests that the frequency and magnitude of extreme weather 
events are increasing in many regions in response to global climate change (Jentsch et 
ah, 2007; Ibarraran et ah, 2009).
Predictions from global climate models suggest that the magnitude and in some cases 
the frequency of climate related hazard events will continue to increase (IPCC, 2007; 
Wolf et ah, 2010b). For example, results from global climate change studies suggest 
that extreme floods may become more frequent, and that there are likely to be more 
cyclones (hurricanes or typhoons) and therefore more rain and floods from this source 
(Handmer, 2004). Some changes in weather conditions have already been observed. 
For example, the general increase in temperature has resulted in a rise in the number of 
hot days, and a decrease in the number of cold/frost days, for nearly all land areas (van 
Aalst, 2006). More hot days are expected over nearly all land areas (Salinger, 2005; 
IPCC 2007). As a consequence, many suggest that global climate change is playing a 
role resulting in an increase in actual hazard events (Ibarraran et ah, 2009; Wolf et ah, 
2010b).
5.5.2.2. Implications for Vietnam
Vietnam is already at high risk from natural disasters. As discussed earlier, climate 
change is very likely to exacerbate the problem. Climate change will lead to increasing 
sea surface temperatures at higher latitudes of the Pacific Ocean and will lead to more 
typhoons in the northwest Pacific Ocean. The typhoon intensity will also be stronger, 
especially in El Nino years, and there are clear indications that since mid-2009 such a 
period is developing (MONRE, 2009). Typhoons are historically expected in August in
150
the north of Viet Nam, in October in the centre and in November in the South. 
However, in recent years the typhoon season has been occurring later, and typhoon 
intensity appears to have increased. These changes imply increased risks for both 
coastal and upland populations from storm surges, and landslides. This calls for further 
strengthening of Disaster Risk Reduction (DRR) capacities and measures at all levels, 
including both coastal and upland regions.
People in Vietnam already experience highly variable climate and weather extremes 
(MONRE, 2009). The most vulnerable communities are ones with limited socio­
economic development as discussed in sections 1.1.4 and 5.3.3. Regions that are 
already at high risk from observed climate variability and change are more likely to be 
adversely affected by projected changes in climate and increases in the magnitude 
and/or frequency of already damaging extreme events (Schneider et al., 2007). 
Increased risks come from both extreme events that could become disasters, and more 
subtle changes in patterns of rainfall, temperature and diseases that affect livelihoods. 
The ethnic minorities living in the northern upland area are more likely to be vulnerable 
to flooding and other natural disasters as they are less likely to live in robust permanent 
homes as discussed in section 5.4.2. Moreover, the impact of flooding, storms or 
drought is usually greater on the poor as they have fewer resources to recover.
There are a number of problems related to the likely impacts of climate change on the 
NMR. The frequency of cold fronts in the northern latitudes of Vietnam in the coming 
decades may slightly decrease in comparison with previous decades. However, 
fluctuations in the frequency of cold fronts throughout the years may become stronger 
and the regularity of the cold front season may become more unstable. The cold front 
season may arrive later and end earlier (MONRE, 2009). Floods and droughts in 
Vietnam are getting more severe (World Bank, 2002; MONRE, 2009). Floods, 
especially flash floods in mountainous areas will still be a serious threat in the rainy 
season. However, in the dry season, power availability is expected to decline 
significantly due to reduced capacity to generate hydro-electricity, while the frequency 
of droughts will increase.
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The livelihoods of most people in the NMR depend on mountain agriculture, which is 
sensitive to climate. The local economy is also highly dependent on natural resources, 
which are susceptible to change in weather and climate. Predicted temperature 
increases and humidity decreases will reduce the biomass growth index and increase 
the hazard of forest fires. An increasing intensity and spread of forest fires in Asia have 
been observed in the past 20 years, largely attributable to the rise in temperature and 
decline in precipitation in combination with increasing intensity of land uses (see Cruz 
et ah, 2007). Higher temperatures would also contribute to an increase in the hazard of 
pests while the higher frequency of droughts is likely to increase the production costs 
or reduce productivity and quality of some major crops (Peng et ah, 2004; Morton, 
2007).
5 .6. Conclusions
In this chapter, I have presented the case study systems of interest which include study 
location, details of the study communities and an outline of the biophysical and socio­
economic contexts. The case study areas were selected with respect to ethnicity, 
locality and livelihoods and represent a sample of the ethnic and socio-economic 
diversity typical of mountain regions in Vietnam. The chapter has also included 
examples of how Vietnamese people have adapted to crisis and change. The outcomes 
of de-collectivization underscore the importance of transformability and the need to 
have effective policy in place to deal with the impacts of climate change. The initiation 
and ‘successful’ implementation of Doi Moi policy can serve as a good example of how 
an undesirable system (central planning system) has been transformed into a new and 
desirable system (decentralized economy) which has improved the living standard of a 
majority of the Vietnamese population significantly. However, as discussed, Doi Moi 
has also led to great inequality, which, coupled with other local biophysical factors, has 
reinforced local vulnerability to both climate and non-climate stresses. In the next 
chapter, I will address the first research question posed in Chapter 1: ‘"How are 
communities vulnerable, to what and why?”.
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Chapter 6 Vulnerability to climate change in the 
NMR of Vietnam
6.1. Introduction
As discussed in section 2.3, vulnerability to environmental change does not exist in 
isolation from the wider social, economic and political processes. This chapter 
discusses the factors and processes that shape local vulnerability in the context of the 
case study communities in the Northern Mountainous Region (NMR) of Vietnam. It 
then looks at how climate acts as a stressor and contributor to local vulnerability by 
examining the impacts of climatic stresses in the case study area, namely floods, 
droughts and cold snaps. The main focus then turns to an analysis of the interaction of 
local factors and climate stress. This is followed by a brief discussion of future 
vulnerability by integrating the analysis of current vulnerability with climate forecasts 
and projections. Finally, some of the most important policy implications for NMR 
communities are discussed.
6.2. Drivers of vulnerability in the case study area
In section 2.3.3, I discussed the key processes and factors that shape vulnerability. In 
this section, I will examine how those factors have played out in the NMR using a case 
study of six mountain villages (see section 5.4). The purpose of the analysis of 
vulnerabilities is to help answer where and how policy intervention can help to reduce 
vulnerability (Ribot, 2010). The factors and processes discussed in this study are seen 
as key drivers of vulnerability in the literature and in the case study area.
6.2.1. Poverty in the northern mountainous region
At the time of fieldwork (2009), monthly average income per capita in the NMR of 
Vietnam was about two-thirds of the national average (GSO, 2009), and many 
households in the study villages fell well below the official poverty line of VND 200 
000 (approximately $12) per month. The poverty rate is highest among H'mong people, 
lower among the Dao and lowest among the Tay (see Table 6.1). The only exception is 
the case of Nam Dai village made of H’mong people where poverty rate was 60%, 
lower than that of the Dao. The main reason was that the number of households in the 
village was small (11). Therefore, each household has a larger area of paddy rice and
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upland cultivation area. In addition, in this village, there is one person working in the 
provincial government which has some positive impacts on local socio-economic 
activities. For example, the commune extension official said that “local people were 
more aware of how to use new crop varieties, and new technology in farming” (NM1). 
They also spent less time on drinking alcohol, probably as a result of advice from their 
spiritual leader, the person who all villagers believe in. They were also more aware of 
the importance of educating their children. By contrast, in Khau Qua village, 
community cohesion was not strong due to conflicting interests between two groups 
over water use, partly because they came from two different areas, as explained in 
section 5.4.3.
Table 6.1: Poverty in case study villages
Village Ethnicity Number of 
households
Number of poor 
households13
Proportion
(%)
Pac Ngoi Tay 79 7 11.5
Ban Cam Tay 75 22 31
Khau Qua H'mong 36 31 86
Nam Dai H'mong 11 6 60
Na Nghe Dao 20 16 80
Na Vai Dao 55 39 70.5
Source: Field survey (2009)
Food shortages and nutritional deficiencies are still critical among some ethnic minority 
groups, especially the H'mong. Ethnic minorities are particularly vulnerable to poverty 
(see Table 6.2). Some households that belong to average or better-off groups are also 
still very vulnerable and are pushed back into poverty after extreme events such as a 
drought or flood. Although official reports about poverty reduction show a significant 
decrease in poverty incidence, from nearly 60% in 1993 to 16% in 2006 (VDR, 2008), 
the poverty rate is higher when the effects of high inflation (about 10% in 2009-2010, 
and 26% in 2008) are taken into account. As noted in section 5.3.3.1, the official 
poverty line for the period 2011 to 2015 will increase from VND200,000 to
L' Poor households were identified using the government poverty criteria, as explained in section 5.3.3.1
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VND400,000 for rural areas. This means the number of households officially classified 
as poor will increase significantly.
Table 6.2: Percentage of people living in poverty in Vietnam, 1993-2006
1993 1998 2002 2004 2006
All of Vietnam 58 37 29 24 16
Urban 25 9 7 4 4
Rural 66 46 36 25 20
Kinh & Hoa14 54 31 23 14 10
Minorities 86 75 69 61 52
Source: World Bank, 2009b
Note: The definition of poverty for each period used in Table 6.2 is the same as the one 
explained in section 5.3.3.1.
Poverty relates to vulnerability and the sensitivity of livelihoods to risks because it 
structures access to entitlements and resources (Adger, 1999). The poor households in 
the NMR tend to live far away from good natural resources, have little ability to absorb 
risk, and have less diversity of income sources and less access to credit to fill income 
gaps. These factors work together to increase the risk of disaster faced by these 
households when one of their sources of income is affected by climate. Therefore, the 
poor tend to have less resilience such as less access to insurance and savings, less 
ability to rebuild, recover or move away from affected areas. However, poverty is only 
one of the factors that shape people’s vulnerability to climate variability and change in 
the northern uplands of Vietnam. There are many other factors contributing to local 
vulnerability. Some of the key factors are discussed below.
6.2.2. Increasing inequality
High inequality exists, especially within the Tay, in terms of the land area owned by 
each household, living conditions, house type and assets. For example, in Pac Ngoi and 
Ban Cam (Tay) villages, socio-economic differences between the better-off households 
and the very poor are very pronounced. The gap arises from off-farm income 
opportunities afforded by businesses such as boat transportation and tourist guesthouses 
or jobs in the commune administration. This provides families with a regular cash
u Hoa means minority Chinese living in urban areas in Vietnam, mainly in Ho Chi Minh City
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income that is much higher than the revenues from the marketing of agricultural 
produce. Landlessness, that is, no tenure rights for lowland fields, exists among the 
poorer households in Pac Ngoi and Ban Cam. They commonly sell their labour to work 
in other people's fields for which they get paid in money or rice. A number of the poor 
and very poor households primarily rely on cultivation in marginal upland fields on the 
steep and rocky slopes. The distribution of land after the de-collectivization in the 
northern mountain region of Vietnam was blamed for the problem of inequality in land 
ownership (see section 5.4.4.2). The Pac Ngoi villager head recalled “after Doi Moi, 
inequality increases because some some households with more labours and capital can 
take advantage of economic opportunities better than others. For example, only some 
households can afford building guesthouses, buying boats to provide services for 
tourists. These households make more money than others’' (PN2).
Figure 6.1 House conditions showing inequality in Pac Ngoi village
Source: Photos taken by Ho Ngoc Son (September 2009)
Inequality among households in terms of land and living condition in the case study 
villages can be seen in Table 6.3 below. Gender inequalities appear to be worsening as 
many families devote scarce cash to educate sons while daughters are kept at home to 
provide labour for household activities (see also Jamieson et al., 1998). Intra-household 
variations in vulnerability are amply demonstrated by research elsewhere in Vietnam 
(e.g., Oxfam, 2008). Social cohesion and community solidarity are higher in poorer 
village communities. A village head said that “inequality partly erodes community 
cohesion and solidarity” (BC1). This also leads to social exclusion where the poorer are 
excluded from socio-economic processes. In addition, inequality has been identified as
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a cause to environmental degradation (Boyce, 1994). This highlights the importance of 
reducing inequality as an underlying cause of local vulnerability.
Table 6.3: Household typology in case study villages
T y p e In d ic a to r s D e sc r ip t io n
G ro u p  A : G o o d  liv in g  c o n d itio n s  -  r ice  e x c e ss  an d  g o o d  m ea ls
G o o d  h o u se s  w ith  d u ra b le  
g o o d s , la rg e  a re a s  o f  lan d  w ith  
g o o d  q u a lity , a b u n d a n t la b o u r  
fo rce
S ta b le  e c o n o m y  a n d  ca sh  in co m e , e x p e rie n c e  a n d  
h ig h  sk ills  in  a g ric u ltu ra l p ro d u c tio n , d iv e rs if ie d  
so u rc e s  o f  in c o m e  (fa rm  a n d  n o n -fa rm  ac tiv it ie s ) , 
g o o d  k n o w le d g e  o f  fa rm  m a n a g e m e n t an d  
g o v e rn m e n t p o lic ie s , in n o v a tiv e  a ttitu d e . T h is  
g ro u p  in c lu d e s  h o u se h o ld s  w ith  d iv e rs if ie d  
a g ric u ltu ra l p ro d u c tio n , e sp e c ia lly  h a v in g  la rg e  
a re a s  o f  g o o d  lan d , su c c e s s  in liv e s to c k  (c a ttle  a n d  
b u ffa lo e s )  ra is in g  a n d  h o u se h o ld s  w ith  fam ily  
m e m b e rs  w o rk in g  fo r lo ca l g o v e rn m e n t, in c o m e  
fro m  b o a t d riv in g , sm a ll b u s in e sse s  (g u e s th o u se , 
tra n sp o rt se rv ic e ), la rg e  a rea  o f  g o o d  land
G ro u p  B: A v e ra g e  liv in g  c o n d it io n s  -  r ic e  su ff ic ie n c y
D u ra b le  h o u se s , so m e  d u ra b le  
c o n su m e r  g o o d s , c o n s tra in ts  in 
c u ltiv a te d  lan d  a rea , 
a g r ic u ltu ra l te c h n o lo g y , an d  
la b o u r  fo rce
L ittle  in v o lv m e n t in m a rk e t e c o n o m y , less 
d iv e rs if ie d  so u rc e s  o f  in co m e , e s ta b lish e d  fa m ilie s  
h a v in g  a b u n d a n t la b o u r  fo rce  b u t lo w  la n d /c a p ita  
ra tio , so m e  y o u n g  c o u p le s  w ith  s tro n g  su p p o r t fro m  
th e ir  fam ilie s  a n d  re la tiv e s
G ro u p  C : P o o r  liv in g  c o n d itio n s  — rice  in su ff ic ie n c y  an d  p o o r  m ea ls
T e m p o ra ry  h o u se s , few  
d u ra b le  c o n su m e r g o o d s , lack  
o f  lo w -ly in g  la n d  a n d  la b o u r  
fo rce , la ck  o f  r ic e  fro m  o n e  to  
th ree  m o n th s
E a rly  o r  la te  s ta te  o f  th e  fa m ily  c y c le , h ea lth  
p ro b le m s , lo w  k n o w le d g e , lack  o f  e x p e rie n c e  in 
c a rry in g  o u t e c o n o m ic  a c tiv it ie s  
T h is  g ro u p  in c lu d e s  n e w ly -e s ta b lish e d  h o u se h o ld s , 
m a n y  sm a ll c h ild re n , little  lo w -ly in g  lan d , la c k  o f  
la b o u r  fo rce  c o n s tra in s  c u ltiv a tio n  in  u p la n d  f ie ld s  
an d  o ld -a g e d  w ith  p o o r  h e a lth  a n d  w e a k n e ss , 
p o v e rty  trap
G ro u p  D: V e ry  p o o r  liv in g  c o n d it io n s  — se v e re  r ice  in su ff ic ie n c y
T e m p o ra ry  h o u se h o ld s  (b e fo re  
2 0 0 9 ), n o  d u ra b le  g o o d s , little  
o r  no  lo w la n d  fie ld s , no  
b u ffa lo , lack  o f  la b o u r  fo rce , 
la ck  o f  r ice  fro m  fo u r  to  se v e n  
m o n th s  p e r  y ea r
N e w ly  e s ta b lish e d  o r  h o u se h o ld s  c a u g h t in an  
in h e rite d  p o v e rty  trap , u tiliz a tio n  o f  c o m m o n - 
p ro p e r ty  re so u rc e s , w o rk in g  fo r o th e r  p e o p le , little  
k n o w le d g e  o r  illite racy , p o o r  c o n su m p tio n  
m a n a g e m e n t, so m e  a re  re g a rd e d  as la zy  b y  th e ir  
n e ig h b o u rs . T h e y  re c e iv e  so m e  g o v e rn m e n t su p p o r t 
u n d e r  th e  g o v e rn m e n t p ro g ra m  fo r th e  p oor.
Source: Field data (2009)
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6.2.3. Environmental degradation and increasing vulnerability
Land and forest degradation is a serious problem in the northern mountainous region. 
The degradation of the natural forest threatens the livelihood of millions of mountain 
inhabitants and exacerbates many other impacts such as flood, drought, soil erosion, 
biodiversity loss (MARD, 2003; DiGregorio et al., 2003). Large areas inside Ba Be NP 
are degraded as a result of forests being cleared in the past for upland farming as well 
as for shifting cultivation (Figure 6.2). Local people said that part of the reason for this 
is that the heavy flood in 1986 damaged all crops and most houses, forcing locals to cut 
down forests for timber and farm land, which paradoxically has exacerbated the 
problem of flooding. An old man said that “the flood in 1986 destroyed everything so 
that we had no choice but to cut down forests to rebuild houses and grow crops” (BC2). 
Also, the lack of agricultural land in the valley bottom has caused people to expand 
agricultural production into upland hills. Shifting cultivation on the steep slopes often 
results in unsustainable soil loss of sixty to two hundred tons of soil per hectare per 
year (DiGregorio et al., 2003). Another factor driving environmental degradation is the 
rapidly expanding population levels in the northern mountain region. The government 
resettlement policy in the past has been a contributing factor to this increase. More 
people need more land for food production.
Figure 6.2: Degraded forests inside Ba Be National Park
Source: Photo taken by Ho Ngoc Son (December 2009)
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Poor land management in the NMR has caused severe land degradation (see also Wezel 
et al., 2002). Poor land management practices have resulted in floods washing away 
topsoil from upland farms as well as paddy rice fields located near rivers. The nutrients 
end up in the Ba Be lake, as well as in the paddy rice fields of Pac Ngoi village which 
have been created by annual floods depositing sediment derived from soil erosion 
upstream. For example, a farmer in Lung Quang village, close to Pac Ngoi village 
(section 5.3.1), said that agricultural productivity on his farm was lower than that of 
downstream villages because of soil erosion. He also had to pay more for chemical 
fertiliser as the soil was no longer fertile. Future vulnerability could be exacerbated by 
such land and forest degradation. High levels of forest degradation and low 
management capabilities currently limit the income-generating potential of many forest 
areas in the region. For example, large upland area in Khau Qua (H'mong) and Na Vai 
(Dao) has been degraded due to deforestation in the past. However, local people did not 
apply sustainable upland farming practices to improve the soil quality and prevent soil 
erosion as they have never had access to this knowledge. This also illustrates the 
limited capacity of government agencies in providing relevant knowledge for farmers. 
As the commune extension official admitted “we (commune authority) are rarely 
concerned about helping people to apply upland farming practices such as using alley 
cropping systems or using mulch to cover the soil in order to prevent erosion'’ (NM1). 
Meanwhile, industrialization and modernization processes, mainly in lowland areas, 
drive resource exploitation such as mineral exploitation in mountain regions. Local 
authorities often do not have the “capacity” to stop the exploitation. The depletion of 
local resources will cause people to become more vulnerable. For example, forest 
degradation affects many people whose livelihoods rely on forests and its ecosystem 
services.
There is also evidence of over-exploitation of NTFPs and fish. “The NTFPs in the park 
and fish in the lake are becoming increasingly rare”, said a Pac Ngoi village head. This 
fact points to several issues and problems. Local residents lack livelihood opportunity. 
The capacity of local institutions is weak. In addition, natural resources are under 
serious stress, with local people, especially poor households, having to rely on resource 
extraction either to provide food or to supplement household income in times of crisis, 
such as the cold spell in 2008, and the floods and drought of 2009/2010. Such actions 
degrade the already fragile resources, such as steeply sloping, erosion-prone hillsides.
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This resource degradation, in turn, is likely to aggravate their poverty even more. 
Therefore, poor people are clearly both victims and agents of environmental 
degradation (Ravnborg, 2003; Gray and Moseley, 2005). In addition, climate change is 
likely to have a progressively increasing impact on environmental degradation (Warner 
et al., 2010).
6.2.4. Marginalisation and vulnerability
Ethnic minority communities in the case study villages as well as in the northern 
mountainous region of Vietnam are marginalised geographically, socially, 
economically and politically. They live in hazardous remote locations. In Vietnam, 
mountain regions are at high risk of natural hazards and disasters (GoV, 2008). The 
characteristic features of mountains such as a high degree of fragility, marginality, and 
inaccessibility not only cause environmental vulnerability but also socioeconomic 
vulnerability, by limiting the range and dependability of livelihood options for people 
to withstand the stress caused by change (Jodha, 2001, 2005). Poverty rates among 
ethnic minority groups are, as discussed in section 6.2.1, higher than those of the Kinh. 
They also tend to be excluded from political processes and effective representation in 
government structures (Zingerli, 2003; 2007). Under-representation of different ethnic 
groups in local politics is a constraint for building local capacity for climate change as 
well as for other development issues. For example, by the time of the fieldwork for this 
study, in Nam Mau commune, out of 19 commune officials, 18 are Tay people who 
come from four Tay villages. Only one commune official belongs to the Dao group and 
he is the richest man in his village. No commune staff members are from H’mong, 
except for the village head. Similarly, in Quang Khe commune, all 19 commune 
officials are Tay and Kinh people. A Dao village head in Quang Khe commune said 
that ‘‘they (Tay and Kinh people) decide everything and they do not listen to us” 
(NV1). This fact correlates with the socio-economic status and the households’ 
wellbeing in Nam Mau commune. For example, three Tay villages received funding to 
build concrete roads, irrigation systems, and have access to the electricity grid, while 
only a few H’mong households were supported with water tanks. It is suggested that to 
improve the adaptive capacity of disadvantaged communities requires an increase in the 
capacity of the poor to participate in local politics and actions, among other things such 
as ensuring access to resources, income generation activities, greater equity between 
genders and social groups (Eriksen and Find, 2009). In fact, Kinh (majority
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Vietnamese) and Tay (second largest in the north) people dominate the local and 
national politics.
The voices of the other ethnic minorities were absent from the decision making 
processes and thus their needs and concerns are often not considered. For example, all 
around the case study villages the government had established Ba Be National Park 
(BBNP) but did not provide adequate support for the local communities living inside 
the BBNP to improve their livelihoods. Only a few households who have higher than 
the average income and often have family connections to key local political figures 
have benefited from the limited government support programmes and activities such as 
handicraft development, local employment, or provision of tourist accommodation and 
food. In addition, when the BBNP was established most people lost their cultivation 
land. Moreover, those with access to land outside the park are not allowed to expand 
their farms beyond the existing limited plots. They also experience many difficulties in 
finding enough money to pay for their children's schooling and vocational training. 
Access for minority groups to university education is extremely limited. The social, 
cultural and economic marginalization and dependence on non-local systems have 
become more significant in recent years (see also Rambo and Jamieson, 2003; Zingerli, 
2007). Marginalization is likely to interact with and exacerbate the already-existing 
problems of population growth, resource depletion, and poverty.
6.2.5. Multiple stresses
Vulnerability is increasingly seen as being shaped by multiple causes that are also 
likely to aggravate impacts of climatic stress (Leichenko and O'Brien, 2002; Reid and 
Vogel, 2006; Kohler et al., 2010). My risk mapping exercise (section 4.3.2.6) showed 
that people in the case study villages and in the NMR of Vietnam are vulnerable to 
multiple stresses. Sources of vulnerability include both climatic and non-climatic risks 
(shocks, stresses, perturbations). Climatic risks include drought, flood, and cold spells 
(frost). Non-climatic risks include animal disease, market fluctuations, high inflation 
(price shock), high cost of heath care service and children’s education, to name but a 
few. As discussed earlier, people in the NMR have already faced many socio-economic 
and environmental problems (see also Jamieson et al., 1998; Zingerli, 2003). Climate 
change will exacerbate these existing problems. Poverty, population growth, 
environmental degradation, social and cultural marginalization, and economic
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dependency on non-local systems are interacting to create a downward spiral that 
reaches a development crisis in mountain areas (Jamieson et al., 1998). The interaction 
of multiple factors forms a self-amplifying system in which worsening of any one 
variable may generate a worsening of the others. It is often a series of shocks that 
overwhelms community resilience. A combination of poverty, poor infrastructure and 
poor social services makes particular communities vulnerable to climatic shocks.
6.3. Impacts of climatic risks in study area
As discussed above, the northern mountain regions of Vietnam are, along with coastal 
regions, at high risk of natural hazards and disasters. The main climatic risks in the 
northern mountains of Vietnam are floods, including flash floods and landslides, 
droughts and cold weather (GoV, 2008). In addition, the increasing unpredictability of 
rainfall and fluctuating temperatures have caused significant problems for farmers 
whose main crop is paddy rice, which needs water and a specific temperature range to 
thrive. This study uses drought, flood, and cold snaps as the three foci for assessing the 
possible impacts of climate change on household and communities. They have different 
impacts on local communities and elicit different responses. While drought and flood 
relate to hydrological factors, cold spells are related to temperature variables. In the 
context of possible climate change impacts, the frequency and magnitude of both 
droughts and floods are expected to increase (IPCC, 2007). Although the number of 
cold fronts has decreased, the likelihood of experiencing more extreme cold weather 
events like the cold spell in 2008 is unknown, but an increase in their magnitude is 
possible. The choice of these factors as examples to study allows investigation of how 
households and communities have responded to recent climatically-driven stress 
events, as a basis for learning what factors contribute to their vulnerability, and what 
determines their adaptation responses.
6.3.1. Impacts of 2009 drought
6.3.1.1. Drought in Vietnam
Droughts have occurred in all regions of Vietnam (see Nguyen and Shaw, 2011). 
However, the official data on drought impacts is limited, partly because the assessment 
of drought impacts is difficult. In the period 1988 to 1998, in at least eight cropping 
seasons, the northern mountainous regions were stricken seriously by drought in 1988,
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1990, 1991, 1992, 1993, 1994, 1996 and 1998 (see also Nguyen and Shaw, 2011). In 
the north, drought1^ even occurred during the rainy season (June to August) four times, 
in 1960, 1961, 1963, and 1964 (MRC, 2004; Tinh, 2006). The national-scale drought in 
1997-1998 affected more than three million people, mainly in northern Vietnam. This 
drought was caused by the effect of El Nino. The most recent drought in 2009-2010 has 
been the worst Vietnam has experienced in more than a century (CCFSC, 2010). 
Coupled with the dry season in the north, drought has caused many provinces to be on 
the alert for forest fires and several serious fires have occurred. For example, a forest 
fire in Hoang Lien National Park in early 2010 destroyed more than 1000 hectares -  the 
biggest forest fire incident in the country in the last five years. On just one day, 4 
March 2010, 176 forest fires were recorded; they destroyed hundreds of hectares of 
forest nationwide (CCFSC, 2010).
6.3.1.2. Impacts of 2009 drought in case study villages
The 2009 drought had substantial impacts on food production and local livelihoods. In 
the case study area, drought caused rice yield losses of 50% to 100%, depending on the 
location of the rice fields: if located near water sources, the impacts were less severe 
(Figure 6.3). The 2009 drought affected 100% of households in H’mong and Dao 
villages. A H'mong woman said that “this is the worst drought we experienced since 
living in this village” (ND1). Several Tay households were not badly affected by the 
drought because they had good non-farm income sources (section 6.4.2.1). Drought 
impacts on crops and livestock put poor households at risk of hunger and returned them 
to poverty. For example, seven households in a case study community were classified 
as being “out of poverty” in 2008; however, due to the impact of the drought in 2009, 
all of them were pushed back into poverty (ie, their income fell below the official 
poverty line). To cope with the food shortages, many people had to eat smaller portions 
and substituted vegetables for meat. This means that malnutrition among children is 
unavoidable. Due to financial difficulties as a consequence of drought, many children, 
especially among the H'mong group, were required to stay home to help their families 
with various kinds of work. For example, they can assist their parents in searching for 
wild plants and animal products which can be sold for cash or use for food. Some
13 Drought is defined here as the deficiency of precipitation over an extended period of time, resulting in 
water shortage for some production activities and human needs.
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families had to withdraw their children from high school due to financial problem (see 
section 7.2.2).
Figure 6.3: Dying crops as a result of drought in case study area
Source: Photo taken by Ho Ngoc Son (December 2009)
6.3.2. Impacts of floods 
6.3.2.1. Floods in Vietnam
Typhoons and floods were responsible for 70% of the damage from natural disasters in 
Vietnam in the period 1953-1991 (Imamura and Dang, 1997). Flooding in the mountain 
areas is driven by heavy seasonal rainfall, usually in the period June-August. Floods 
inundate residential and agricultural areas. They also trigger landslides which can 
destroy roads and houses, and thus threaten people’s lives. From 1994 to 2003, flash 
floods alone in Vietnam killed 453 and injured 277 people. The estimated economic 
loss valued up to VND1700 billion (SRV, 2004). On average, 750 people die in 
Vietnam each year due to the impact of such disasters. Loss of property is about 1.5% 
of GDP. During one of the most recent typhoons, Ketsana (storm no. 9 in 2009), 174 
people died, and property loss of 174 billion VND (about $9 million) was recorded. In 
2008 alone, 474 people died, of whom 31 died due to landslides. Typhoon Kammuri
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which hit northern Vietnam on 6 August 2008 left 162 dead or missing and 81 injured 
(CCFSC, 2008) (Figure 6.4).
Figure 6.4: Flood in NMR in 2008
Source: CCFSC (2008)
6.3.2.2. Impacts of flood 2008-2009 in case study villages
In the case study communities, floods in 2008 and 2009 caused minor damage to 
houses in Pac Ngoi and Ban Cam villages (Tay). In addition, several households were 
affected by landslides triggered by floods in Khau Qua (H’mong) and Na Vai (Dao). 
However, livelihood disruption is the main problem for local communities, especially 
the poor. Due to their location, all Tay villages in the Nam Mau commune - including 
the two case study communities - experience crop loss or damage almost every year. 
Floods destroy crops, cause landslides and inundate rice fields. Floods have also caused 
the overflow of fish ponds in Ban Cam village (Tay). For example, as a direct 
consequence of floods in 2008, 76 out of 79 households in Pac Ngoi (Tay) village 
(about 95%) and 67 out of 75 households in Ban Cam (Tay) village (about 90%) 
suffered crop and livestock losses. In addition to economic losses, floods also cause 
other social problems such as health risks due to water contamination and malnutrition 
caused by crop failure. Other research has indicated that climatic hazards clearly have 
wide-ranging implication for human health in Vietnam (see Few and Tran, 2010).
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6.3.3. Impacts of cold snap 2008
6.3.3.1. Overview of cold snap 2008
One extremely cold snap in the NMR lasted for 38 consecutive days during January 
and February 2008. According to data published by MARD, by the end of February 
2008, cold weather in the NMR had killed 70,000 ha of rice, 5,000 ha of rice seeds, 
110,000 head of livestock, 1,000 tons of parent fish, and 23 million breeding fish. Total 
estimated loss was about 400 billion VND or US$20 million (MARD, 2008; VNS, 
2008).
6.3.3.2. Impacts of cold snap 2008 in case study villages
Among two studied communes, Nam Mau lost 32 cattle while Quang Khe lost 154. The 
total cattle loss of Ba Be district as recorded in the district report was 2000 (Ba Be 
Office of Statistics, 2009). Therefore, the cattle loss in Nam Mau was considered as 
small compared with its neighbouring communes such as Quang Khe. The main 
reasons for these cattle deaths related to both biophysical conditions and social-cultural 
factors. The biophysical conditions mainly relate to the location of the villages. The 
higher altitude villages experienced more intense cold weather. The Dao and H'mong 
often inhabit the higher altitudes than the Tay (see section 5.3.1). The social-cultural 
factors relate to ethnicity and related farming practices. For example, the Dao have 
more cattle and they often practise free-range grazing as discussed in section 6.4.2.3. 
As a consequence, the Dao villages experience a higher loss of cattle (Table 6.4). Data 
on cattle loss were retrieved from the unpublished Commune records.
Table 6.4: Cattle loss in the cold snap 2008 across case study villages
Pac Ngoi Ban Cam Khau Qua Nam Dai Na Nghe Na Vai
(Tay) (Tay) (H'Mong) (H’Mong) (Dao) (Dao)
Total 79 97 83 43 115 191
Cattle 2 4 3 1 9 49
died
% 2.5 4.1 3.6 2.3 7.8 27.2
Source: Field survey (2009)
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For the poor in rural households in the northern mountainous areas, cattle are the 
family’s most valuable asset. Households use cattle as a means of saving, to draw upon 
when needed to pay for houses, children's higher education or to sell in times of crisis. 
Many households borrow money from the banks to buy cattle. Therefore, when they 
lose their cattle, they face great difficulty in paying back the loan, and maintaining and 
improving their livelihoods.
6.4. Analysis of local factors, climate stress and vulnerability 
6.4.1. Interaction of local factors and climate stress
Climate is not the only stress on livelihoods in the case study communities and in other 
mountain communities in the northern mountainous region of Vietnam. Rather, local 
communities are living from day-to-day with a host of stressors that may combine to 
heighten their vulnerability to future climate change. This is not to say that the impacts 
of weather extremes and climate variability are only minor problems for communities. 
As discussed in section 6.3, in recent years there have been major crop losses 
associated with extreme weather events such as drought, flood and cold weather, thus 
local communities are very much concerned about droughts, floods and cold snaps. 
However, climate and weather were not the only risks that concerned community 
members. They also identified risks associated with limited access to economic 
opportunities and other government services (education, health care), poor village 
infrastructure, lack of agricultural land, and market access. Local community members’ 
identification of these non-climatic risks shows that these communities are conscious of 
living within a multi-risk environment. Furthermore, it is the presence and interaction 
of these various risks that influence communities’ exposure, sensitivities and responses 
(Kohler et al., 2010).
Climate and other types of risks are related. The combination or continuation of shocks 
is critical in determining their impacts. It is often the combination of shocks that 
overwhelms community resilience. Vulnerability to specific impacts of climate change 
will be most severe when and where they are felt together with stresses from other 
sources (Yohe et al., 2007). At the time of fieldwork, the case study communities were 
experiencing one of the most difficult times of their lives, having to cope with both 
climatic and non-climatic shocks. For example, the high inflation rate in early 2008
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caused price shocks. At the same time, people in the mountain region suffered from a 
cold spell. In the following rainy season, they experienced flooding. Then, in 2009, 
they experienced a drought which lasted until early 2010. Many households, especially 
among the ethnic minority groups such as H'tnong and Dao, were pushed back into 
poverty during this period. The high incidence of poverty makes communities even 
more vulnerable to future climate hazards.
The synergistic and dynamic effects of multiple risks are not limited to climate risks 
and poverty. Limited access to resources and livelihood assets, economic opportunities, 
and information and technology all make people vulnerable to both climate and non­
climate shocks. Lack of capital, knowledge and skills constrains people from 
diversifying their incomes and livelihoods which are important for coping with shocks. 
For example, the prevailing low education level limits people from seeking wage work 
outside the community so they have to rely on farming activities which are sensitive to 
climate variability and change. Limited or poor access to public services, particularly 
education and health constrains both present and future adaptive capacity. Being poor 
and having low education levels also limit their opportunities to participate in local 
politics, undermining their opportunities to have their voices included in decision­
making processes. Therefore, pre-existing vulnerabilities are more critical than a 
disaster event itself.
The interconnectedness of the multiple risks and the dynamic nature of vulnerability 
are apparent in coping and adaptation strategies. For example, rural households have 
expanded cultivation, intensified agriculture, diversified livelihoods and migrated as a 
response to climate variability and other stressors in the northern uplands. These 
strategies have been instrumental in maintaining livelihoods during periods of stress, 
but they have also had adverse environmental consequences such as soil and forest 
degradation, resource depletion and changes in water flows which can undermine the 
value of current livelihood strategies for adaptation to future climate change. Increasing 
environmental stress could accentuate vulnerability to climate change in the future 
(Paavola, 2008). Therefore, while communities are exposed to a variety of risks, the 
degree to which they are vulnerable depends on their ability to cope or adapt. And 
because climate is not the only stress to which communities adapt, an adaptation to one 
stress may increase exposure to another.
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6.4.2. Climatic impacts and ethnicity 
6.4.2.1. Drought and ethnicity
Among the three ethnic groups studied, the Dao and H'mong are more vulnerable to 
droughts than the Tay. As explained in section 5.3.1, many H'mong and Dao people are 
‘new’ migrants. They migrated from Cao Bang province in 1978-1979 during the time 
of the border conflict with China. Therefore, their knowledge of the environment is less 
extensive than the Tay who occupied the area earlier. Long-time residence in a region 
is centrally important, as studies have shown that people learn about their environment 
over time, their knowledge becomes culturally embedded and it is highly precise in 
extent and detail (see Orlove et al., 2000). Knowledge about the environment is 
important for coping with shocks as discussed below. In addition, the H’mong and Dao 
often inhabit higher elevation areas which have less access to water sources for 
irrigation. The Tay people occupied the area before the H’mong and Dao and they now 
inhabit the mountain valleys which have more access to water sources such as rivers 
and streams (see Figure 6.5). Therefore, Tay own most of the paddy rice fields in the 
mountain valleys with better access to water. The H’mong and Dao had to buy their 
rice fields from the Tay. An H’mong man recalls “when we migrated here Tay people 
were cultivating all wet rice land so that we had to buy land from Tay people” (ND2). 
Many Dao and H’mong, who could not afford to buy paddy rice fields from the Tay, 
had to clear the forests and grow crops on upland fields which are very vulnerable to 
drought and experience low rainfall in the dry season. The H'mong and some Dao 
farmers are poorer than the Tay.
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Figure 6.5: Tay people using water pump to irrigate their rice fields
Source: Photo taken by Ho Ngoc Son (September 2009)
However, the H’mong and Dao seem to have had more experience in dealing with 
droughts than the Tay in terms of using farming practices and crops. For example, this 
study found that both H'mong and Dao were using some local drought-resistant crop 
varieties and animal breeds. Peas, for which the local name is H’mong peas, grown by 
both H'mong and Dao in Nam Mau commune also generate a good income due to the 
high market demand for this product. The H’mong pea has a very high nutritional 
value, and thus is used in animal feed. H’mong maize is also very drought-resistant, 
though its productivity is lower than the hybrid variety. H’Mong cows and pigs are also 
very well-adapted to the local environment. They can eat a variety of fodder and forage 
grown near houses. The H’Mong and Dao in general possess more of traditional 
knowledge about resource use, crop cultivation and harvesting, and animal husbandry. 
Dao people have good knowledge of using local herbs to cure illness or harvesting 
NTFPs for selling and domestic consumption. This helps them to sustain shocks during 
unfavourable conditions.
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6A.2.2. Flood and ethnicity
Among the three ethnic groups in the case study area, the Tay people were more 
affected by floods because they live in the valley bottom, near roads and rivers (see 
Figure 6.6). They cultivate more paddy rice near streams and rivers. Nevertheless, 
among the Tay people as is the case more generally, households with higher income, 
often those with more off-farm income or more diversified income sources, were less 
vulnerable than the poorer households. In the worst-affected areas, everyone can be 
affected regardless of income level. However, poor households are more likely to settle 
in more risky locations. For example, many households in Pac Ngoi, a Tay village in 
the valley bottom, built two storey houses so they could stay or at least store their 
goods in the upper storey during floods. This type of house is different from houses on 
stilts where livestocks are kept underneath. With two-storey houses, people live in both 
levels. However, poor and elderly people do not have two storey houses and, therefore, 
they experience more loss or stress due to floods. During flooding, they often have to 
move in with their relatives. Another impact of floods on the poor is that they are less 
likely to be able to protect their animals and poultry from disease outbreaks which 
occur after almost every flood.
Figure 6.6: A Tay household in Ban Cam village living near the Nang River
Source: Photo taken by Ho Ngoc Son (September 2009)
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The H’mong and Dao people were also affected by flooding but to a lesser degree. 
They usually live far from rivers and streams (see Figure 6.7). Some households were 
affected by landslides which destroyed their farms or caused them to move their houses 
away from “vulnerable” locations. The villagers of Pac Ngoi and other nearby Tay 
villages also benefited from the alluvial plain which was transformed by the changing 
river bed and grew bigger because of sedimentation. They therefore see annual floods 
as both good and bad; they are beneficial when they come at the predicted time 
carrying rich alluvial sediment, but detrimental when they are severe or unseasonal and 
destroy their crops and houses.
Figure 6.7: H’mong and Dao households are typically on upper slopes
Source: Photo taken by Ho Ngoc Son (January 2010)
6.4.2.3. Cold snap and ethnicity
This study found that the Dao ethnic group was the most affected by the cold spell in 
2008. They lost more cattle than the other ethnic groups such as Tay or H'mong. 
Communities located at higher elevations such as H’mong and Dao experience colder 
weather than those living in the valley bottom, such as Tay people. Furthermore, Dao 
people have a tradition of free-grazing their cattle. This means that they often bring
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their cattle into the forest which is often far from their homes and leave their cattle 
there for about a week before they visit to check on them. In contrast, the Tay and 
H’mong people often keep their cattle in stalls or graze them near their houses in the 
winter (see Figure 6.8). An old Tay person in Pac Ngoi said that “H’mong people are 
good at raising cattle and selective animal breeding” (PN1). In addition, Tay people 
tend to have fewer cattle than the other two groups due to the location of their houses 
(e.g. near roads and crop areas) and their livelihoods which are more derived from off- 
farm work. Households that raise cattle need to commit one person full time to lead 
their cattle each day to graze and ensure they do not eat crops or wander onto the roads 
and get killed. In general, the poor households tend to lose more cattle than households 
with good or average incomes. As a consequence, many poor households face 
difficulties because they often have to borrow money to buy cattle and cattle are often 
the biggest asset of the poor.
Figure 6.8: A H’mong woman feeds her cattle at the stall
Source: Photo taken by Ho Ngoc Son (August 2009)
In general, there are several reasons that explain the heavy crop damage and loss of 
cattle during the cold snaps in 2008. A key factor was that weather forecasts had not
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been updated and were not accurate. Also, people did not take adequate action to 
protect their crops and livestock (see also Oxfam, 2008). However, the most important 
issue here is that the information (weather forecast) on the magnitude and intensity of 
the cold spell in 2008 did not reach all the intended users (farmers) while many were 
not able to understand the severity of the event based on the information provided by 
the forecasting agency.
6.4.3. Climatic impacts and gender
6.4.3.1. Climate change and gender in Vietnam
Natural disasters and the impacts of climate change affect both men and women. 
Although the potential impacts of climate change on gender relations have not been 
well studied, the effects of climate change are very likely to be gendered (Nelson et al., 
2002; World Bank, 2010). Women and men are vulnerable in different ways to natural 
disasters and the impacts of climate change. In general, women are affected more 
adversely than men due to their essential roles in agricultural and household matters 
(ICIMOD, 2009). When the men leave the households to take up wage employment, 
the women are expected to take responsibility for more work in addition to their 
traditional socio-economic roles. For example, women might be forced to go further for 
collecting water when water sources dry up as the consequence of climate change 
impacts.
A UNDP desk study (Anh, 2009) on gender and climate change notes that women in 
Vietnam face challenges from climate change in three areas: the productive, 
reproductive, and community spheres. The same study found that in terms of 
production, agriculture has been increasingly feminised; 62 percent of women versus 
52 percent of men are engaged in agricultural production. Therefore, it is likely that 
women in Vietnam face more risks from climate change to the agricultural sector. 
Women have fewer opportunities to engage in community activities which can help 
increase their adaptive capacity. For example, less than 20 percent of women hold 
positions in local politics such as local People’s Councils and People's Committees 
(Thanh, 2008). Women's involvement in local Committees for Flood and Storm 
Control is often limited to child care or food distribution, sweeping and cleaning up,
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and they are not encouraged to take a more active role in overall decision-making (Anh, 
2009).
Women make up a large number of the poor in communities that are highly dependent 
on local natural resources for their livelihood and are disproportionately vulnerable to 
and affected by climate change (ICIMOD, 2009). Women in rural areas in Vietnam as 
well as in other developing countries have the major responsibility for household water 
supply and energy for cooking, as well as for food security, and are disproportionately 
affected by drought and uncertain rainfall. Because of their roles and unequal access to 
resources and limited mobility, women in general are disproportionately affected by 
natural disasters. Therefore, it is important to identify gender-sensitive strategies for 
responding to climate change-induced impacts.
6.4.3.2. Gender dimension of drought impacts in case study villages
Drought impacts on everyone in the community. However, it can affect women more 
negatively than men. In the case study villages, of the 75 people interviewed (45 men 
and 30 women), 69% of male and 80% of female respondents believed that drought 
affects women more than men.
Table 6.5: Top four ranked impacts of drought on households
Gender Impacts
Male Crop failure
Loss of income
Death of trees
Loss of jobs
Female Water shortage 
Crop failure
Lack of fodder and forage 
Unprofitable livestock rearing
Source: Field survey data (2009)
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Women were concerned more than men about water shortage and lack of fodder for 
livestock (see Table 6.5). Women in the study communities collect water from the 
nearest water source (see Figure 6.9). They do work such as cooking and cleaning, 
rearing children, and collecting firewood and fodder. In addition, they also work in 
agricultural farms, earning income for their family. Women in these communities lack 
the skills needed for employment in less burdensome jobs, so they have to cope with 
enormous physical burdens on a daily basis. The situation worsens during droughts. 
With fewer water sources near the dwelling, they will have to walk long distances to 
fetch drinking and cooking water.
Figure 6.9: Women collecting water from a pipe at a stream
Source: Photo taken by Ho Ngoc Son (December 2009)
However, women are not only the victims but also agents of change in the context of 
climate change. Mountain women have the knowledge to produce and preserve food for 
cold weather and sustain life under such harsh conditions. They have knowledge of 
agricultural crops and wild edible plants, useful forest products, and seed selection and 
storage. Such knowledge is important for adapting to future climate change. Since men 
and women have different knowledge and concerns about the use and management of
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natural resources, the policy-making processes should involve both men and women. 
The knowledge of both men and women needs to be tapped in order to address their 
particular needs and to create mechanism to support adaptation strategies that are 
efficient and sustainable. It has been argued that mechanisms to support adaptation 
strategies must be gender-sensitive in order to address the potentially differential needs 
of women and men and tap their respective knowledge and skills to make those 
strategies efficient and sustainable (ICIMOD, 2009).
6.5. Future climate change: projection and implications
6.5.1. Climate projections for the NMR
6.5.1.1. Temperature projection
Compared to 1990, the average temperature is expected to increase by up to 2.8°C in 
the northern regions by 2100, according to the medium emissions scenario (MONRE, 
2009). Temperatures in winter are expected to increase faster than those in summer for 
all climate zones, and temperatures in northern climate zones are expected to increase 
faster than those in southern climate zones. This projection is consistent with long-term 
observations in Asia (see Manton et ah, 2001; Cruz et ah, 2007). The ENSO is 
expected to have a stronger effect on weather and climate in Vietnam, leading to more 
heavy rainfall events, typhoons and droughts. The minimum temperatures will increase 
and the number of days with temperatures higher than 25°C will increase. Heat waves 
are expected to increase too, which will affect elderly people in particular. Therefore, 
health risks associated with extreme summer temperatures and heatwaves are likely to 
increase (Confalonieri et ah, 2007; IPCC, 2007). Higher temperatures are expected to 
increase the spread of vectors of human diseases such as dengue fever and malaria. 
Temperature increase and changes in rainfall and drought patterns may enhance the 
spread of crop pests and diseases, and affect ecosystems and farming seasons (UN-VN, 
2009; Hay and Mimura, 2010). Therefore, the NMR is highly vulnerable because there 
is new and stronger evidence of observed impacts of climate change on unique and 
vulnerable systems (such as high-mountain communities and ecosystems) as 
temperature increases (Schneider et ah, 2007).
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6.5.1.2. Projection of rainfall
Rainfall in the dry seasons is predicted to decrease in most climate zones, especially in 
southern zones. However, rainfall in the rainy seasons and the total annual rainfall will 
increase in all climate zones. In northern climate zones, the increasing rainfall is 
projected to be more than that in the southern zones (MONRE, 2009). The rainfall 
observations and projections for Vietnam are also consistent with regional projections 
(see Christensen et al., 2007). The high seasonality of rainfall in Vietnam means that 
the rainy season often brings five to six times as much precipitation as during the dry 
season (MRC, 2004). Therefore, droughts occur in every part of Vietnam although in 
recent years droughts have been concentrated in the central and southern parts. Drought 
appears to be on the increase; the area affected by drought doubled from 77,000 ha in 
1979-1983 to 175,000 ha in 1994-1998 (ADB, 2007).
It is predicted that climate change will make annual total rainfall higher everywhere in 
Vietnam, by an estimated average of 5 percent over the 21st century, according to a 
medium emissions scenario, and rainfall will become more variable (MONRE, 2009). 
The average rainfall is already decreasing in the dryer months (December to May), 
especially in the Mekong Delta, the Central Highlands and the South-Central Coast 
regions, and increasing in the wetter months (June to November), especially in the 
Northern regions. Floods and droughts are becoming more likely, which will affect 
agriculture, water supplies and hydro-electricity generation, as well as trade and 
industrial production in urban areas. Floods and droughts especially affect the poorest 
women and men who have the least resilience to deal with climatic stresses. These 
stresses are felt in particular in rural areas, and provide additional incentives to migrate 
(UN-VN, 2009).
6.5.1.3. Extreme events
The frequency of cold fronts in the northern latitudes in the coming decades may 
slightly decrease in comparison with previous decades. However, fluctuations in the 
frequency of cold fronts throughout the year may become stronger and the regularity of 
the cold front season may become more unstable. The cold front season may arrive 
later and end earlier (ISPONRE, 2009).
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6.5.2. Implications of climate projections for NMR
Agricultural productivity is likely to suffer severe losses because of high temperature, 
severe drought, flood conditions, and soil degradation (Cruz et al., 2007). Therefore, 
projected changes in the frequency and severity of extreme climate events would have 
significant consequences for food and forestry production, and food security. Recent 
studies indicate that climate change scenarios that include increased frequency of heat 
stress, droughts and flooding events involve reduced crop yields and livestock 
productivity beyond the impacts due to changes in mean variables alone, creating the 
possibility for surprises (Slingo et al., 2005). For example, the production of rice, maize 
and wheat in the past few decades has declined in many parts of Asia due to increasing 
water stress arising partly from increasing temperature, increasing frequency of El Nino 
and reduction in the number of rainy days (see Cruz et al., 2007). The rice yield was 
observed to decrease by 10% for every 1°C increase in growing-season minimum 
temperature (Peng et al., 2004). Climate variability and change also modify the risks of 
fires, and pest and pathogen outbreaks, with negative consequences for food, fibre and 
forestry (Easterling et al., 2007) and have far-reaching effects on human health 
(Confalonieri et al., 2007).
The rise in temperature and decrease in precipitation along with increasing water use 
can cause water shortages and lead to drying up of lakes and rivers. For example, 
decreasing precipitation and increasing temperature commonly associated with ENSO 
have been reported to increase water shortage in South East Asia where water resources 
are already under stress from growing water demands and inefficiencies in water use 
(Manton et al., 2001).
It is important to note that the Ministry of Natural Resources and Environment 
(MONRE), which has responsibility to develop climate change scenarios for Vietnam, 
takes a cautious approach in choosing the most likely climate change scenario and its 
effects. The approach must be called cautious (UN-VN, 2009) as it is based on a 
medium global emissions scenario which assumes that the world will limit GHG 
emissions and avoid 'dangerous climate change’. The medium emissions scenario is 
possible with a successful outcome of the international climate negotiations and 
subsequent major actions on global GHG emissions reduction. However, recently
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observed changes in emissions, average temperatures and sea level rise, for example, 
suggest that the world is currently on a high emissions and dangerous climate change 
path. Therefore, climate change effects are likely to be worse than estimated by the 
IPCC (2007) which has been used to develop climate change scenarios for Vietnam.
6 .6 . Conclusions
The case study conducted in the northern mountainous region of Vietnam found that 
different ethnic groups with different socio-economic status and culture are vulnerable 
to climate and other stresses in different ways, confirming that vulnerability is context- 
specific (section 6.4.2). This implies that the design and implementation of adaptation 
measures must capture the specificity of vulnerability among different groups. There 
exists great inequality between the Kinh (majority Vietnamese) and ethnic minority 
groups, and among ethnic groups themselves, as discussed in sections 5.2.4 and 6.2.2. 
In the NMR, minority groups vary greatly in terms of assimilation and levels of socio­
economic status. Some groups, such as the Tay in the Bac Kan case study area or the 
Muong in Hoa Binh and the Thai in Son La provinces (Northwest region), are doing 
‘relatively well’ (see World Bank, 2009b). However, their success can hide the serious 
socio-economic difficulties of other smaller ethnic groups, for example the H’mong. 
Therefore, government interventions in general and climate change adaptation policies 
in particular need to recognize the differential vulnerability among the vulnerable 
groups.
In addition, the study reveals that rural communities are vulnerable to both climate and 
other stresses (section 6.4.1). Local communities are highly vulnerable to drought, 
floods, and changing weather patterns. Climate change is very likely to worsen the 
existing problems. However, vulnerability to specific impacts of climate risk is most 
severe when and where they are felt together with stresses from other sources. Non- 
climatic stresses in the case study area can include poverty, unequal access to 
resources, marginalisation, environmental degradation and risks from natural hazards. 
Local communities considered pre-existing vulnerabilities as more critical than a 
disaster event itself. Therefore, vulnerability reduction strategies need to address the 
underlying causes of vulnerability which include increasing inequality within and 
between regions, limited access to development and economic opportunities, 
marginalisation, and policy failure (e.g. environmental degradation, rising inequality).
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It has been argued that policy interventions need to focus on non-structural options — 
the wider human, social, economic, and political factors influencing hazard 
vulnerability and adaptive capacity -  in addition to structural approaches (Lemos et al., 
2007; Lopez-Marrero and Yamal, 2010). Increases in income levels, education and 
technical skills, and improvement in public food distribution, disaster preparedness and 
management, and health care systems through sustainable and equitable development 
could substantially enhance adaptive capacity and thus reduce vulnerability of local 
people to climate change (Cmz et al., 2007).
In this chapter, I have addressed the question of how communities are vulnerable, to 
what and why. In the next chapter, I will address the question of how they are adapting 
and what can be done to increase their adaptive capacity.
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Chapter 7 Adaptations to climate risks in NMR of
Vietnam
7.1. Introduction
This chapter exposes and explores climate change adaptation strategies in the northern 
mountainous region of Vietnam, at both government and community level. It does not 
attempt to propose a new classification of adaptation; instead, it aims to analyse all 
observed responses in the field by both communities and the government to draw 
lessons for better future adaptation. The purpose is to test whether coping strategies 
adopted by local communities are diverse. As explained in section 6.3, this study used 
drought, flood and cold spells as three study events. Therefore, I first discuss how 
government at central and local levels, and households and communities in the case 
study villages have responded to the 2009 drought (occurring during my fieldwork), 
then the 2008 flood, and finally the 2008 cold spell. After that, I analyse some general 
and specific lessons learned from responding to these three climate shocks. The 
analysis of lessons learnt is built on the observation of coping and adaptation responses 
in the field and the review of responses globally as presented in Chapter 3.
7.2. Study of responses to 2009 drought in northern Vietnam
7.2.1. Institutional responses
7.2.1.1. Responses to drought by central government
National responses to drought have included forecasting and early warning; frequent 
emergency and follow-up meetings at central and provincial level; field visits to inspect 
the situation by government officials in charge; giving directions to farmers related to 
early harvesting or postponed sowing or planting when appropriate; awareness 
campaigns through the media related to forest fire prevention, usage of river water, or 
efficient use of electricity (CCFSC, 2010). Drought forecasting and early warnings are 
among the most important components of drought risk management (Tinh, 2006). They 
can help to institute drought mitigation strategies and measures and allocate resources 
to respond more effectively. Currently, drought forecast and early warning in Vietnam 
is the sole responsibility of the National Institute of Hydrology and Meteorology of the 
Ministry of Natural Resources and Environment. Information from this department is
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sent to Ministry of Agriculture and Rural Development, then to provincial level and the 
mass media for drought preparedness and response. It has been suggested that the 
drought forecast and early warning process should be decentralized to provide space for 
the contributions from the community (see Nguyen and Shaw, 2011).
In 2007 a Drought Management Taskforce was set up within the central Government to 
regulate and organise water management and irrigation measures. The secretary for the 
Taskforce is in the Irrigation Department under the Ministry of Agriculture and Rural 
Development (MARD). When the 2009 drought occurred, MARD asked authorities in 
drought-stricken provinces to take the initiative to mobilize an anti-drought fund for 
mitigation measures and to submit timely reports to the Government for supplemental 
funds if necessary. The Ministry also asked provincial authorities to implement changes 
to drought-resistant crops and provide financial support for local farmers when they 
make the change. In many areas such as Hanoi and the surrounding region, the 
Department of Agriculture and Rural Development installed more water pumps to help 
deal with drought. Other efforts included repairing irrigation infrastructure and water 
pumps (HN1). However, these government responses to drought had little effect due to 
limited funding and more importantly, the response came too late as the impacts of the 
drought were already considerable. Drought-affected households in the study area did 
not receive any funding support from the Central government until 12/2009, by the 
time I completed the fieldwork. The process from drought situation assessment to 
provision of financial support for farmers was slow, involving many bureaucratic steps 
and procedures. Section 7.2.4 outlines some suggestions for a more effective package 
of government responses (see also sections 9.1 and 9.2).
7.2.1.2. Responses to drought by local government
In the case study villages, on 28 March 2009, a working group consisting of 
representatives of the Provincial and District departments visited the drought-affected 
area and then asked local authorities to assess the detailed impacts of drought on the 
maize growing area (upland farms) to provide provincial and district authorities with a 
basis to deliver support to farmers. For example, in 2009, about 25 ha of maize of 195 
households in Nam Mau commune were affected by drought, and the task force 
estimated a total of 511 kg of seed was needed to support farmers (Nam Mau 
Commune, 2009). However, no support was provided as the district authority said “it
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lacked the funds to respond” (BB1). Central government often provides assistance for 
drought affected areas through MARD. Each province also has a contingency fund. 
However, Bac Kan is a poor province which relies heavily on central government 
financial support. Therefore, the support for drought-affected households in Bac Kan 
was limited to the funding from the central government. Another government response 
was to build water tanks (see Figure 7.1) to help store and harvest water (funding from 
Program 134)16. However, only a few households in each affected village received 
support, due to limited funding.
Figure 7.1: Water tank in Khau Qua village, being filled from a stream
Source: Photo taken by Ho Ngoc Son (July 2009)
Some other kinds of support which government can provide to help farmers deal with 
drought are for example introducing better crop management practices (enhanced 
irrigation efficiency, drought resistant crop varieties), and better water management 
strategies at both the field and the basin level. However, this kind of support was not 
evident in the case study area. Discussion with government officials, including local
w’ Program 134 provides support in the form of housing and water supply for poor ethnic minority 
households, established by the Decision 134/2004/QD-TTg.
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extension workers and district agricultural officials, showed that government responses 
still focus largely on crisis management, such as providing aid and relief after the 
disaster. Therefore, there is a need to shift from crisis management to risk management 
where the focus will be on preparedness and capacity building.
7.2.2. Community responses to 2009 drought
Households acted in numerous ways to respond to the effects of the drought, as shown 
in Table 7.1. Common strategies include selling livestock, resorting to getting help 
from others, increasing forest extraction, relying on government support including 
borrowing money, taking children out of school, and using other strategies including 
‘fighting to be poor’ (see section 7.2.2.7) to receive support.
7.2.2.1. Income and livelihood diversification
Table 7.1: Sources of household income among ethnic groups during drought
Income source Households that use income source (%)
Tay Dao H'mong
Fanning activities 90 95 100
Off-farm activities 30 15 15
Forest extraction 10 30 20
Remittance 10 5 0
Selling livestock 15 30 25
Formal employment 20 5 5
Government support 5 20 20
Others 5 0 0
Source: Field survey (2009)
The data on income source were collected through a baseline survey of six villages in 
the study area, as explained in section 4.3.2. The income proportion was estimated for 
each ethnic group. The total is over 100% because all households have more than one 
income source (Table 7.1). The total numbers of surveyed households of the Tay were 
120; the Dao were 70; and the H'mong were 47. The data show that more Tay 
households earn more off-farm income than the Dao and H’mong. They also have more
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diverse income sources to rely on in times of need. This reflects the fact that the Tay 
live near the commune centres, and the main roads, and are more fully integrated into 
the mainstream economy.
Many households have to sell cattle and livestock to buy rice and food when crops fail. 
This highlights the primary role of cattle as an economic safety net in times of crisis. Of 
the H’mong and Dao people interviewed, 90% said that selling cattle was used as a 
solution to deal with the impacts of the drought in 2009. Selling cattle (cows and 
buffalos) can help households generate cash to buy food. It also helped some 
households to reduce the size of their cattle herd when fodder became scarce. Reducing 
stocking levels to balance livestock need with forage supply can also be seen as a 
coping strategy to drought (see Diaz-Solis et al., 2009). However, only 20% of Tay 
people interviewed said that they have had to sell livestock due to shortage of fodder 
and forage. This is because, on average, the Tay have fewer head of livestock than the 
H’mong or Dao.
In addition, Tay people in Pac Ngoi village do not have favourable conditions to raise 
many buffaloes and cattle due to a lack of grazing land. The village is located at the 
bottom of a limestone mountain range and next to the main road which limits their 
potential to raise cattle (see section 6.4.2.3). Other villages of the Dao and H’Mong are 
in a better position to raise more buffaloes and cattle. They live at higher elevations, 
inside the National Park where land for grazing cattle is more available. In most cases, 
both buffaloes and cattle roam freely in the forests. People often visit their cattle herds 
once a week to make sure everything is alright. Grazing cattle in the national park area 
is accepted by the park authority.
Seeking wage work within and outside their community is common in the case study 
area, including temporal migration. This has particularly been the case since 2008 due 
to the multiple impacts of high inflation in 2008, the 2008 cold spell and the 2009 
drought. Local positions are commonly carpenters, general labourers or bricklayers. A 
smaller number of people, mainly Tay youths have started looking for wage work away 
from their home villages. Seeking opportunities away from the home village to 
diversify and secure livelihoods in an attempt to spread risks or increase income is an 
important consideration of rural households in other countries in migration decision-
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making (see also Zhang et al., 2006; Mortreux and Barnett, 2009). This process in the 
case study villages was encouraged by the short duration of agriculture production 
activities, and the lack of arable land, both leading to a high percentage of the working- 
age population being under-employed. In addition, the utilization in recent years of new 
techniques in cultivation has significantly reduced the human labour for these sectors. 
As a result, under-employment is growing. While villagers are often busy during the 
crop harvesting season, after harvesting they are under-employed.
However, opportunities for off-farm work are very limited, especially for the H’mong 
and Dao. They have low education status, and many are illiterate, especially the 
women. The H'mong and Dao have fewer links with the outside world than the Tay 
who benefit from their close relationship with the dominant Kinh group in the lowland. 
This has hampered the ability of young H'mong and Dao to look for off-farm work 
outside their village or commune.
7.2.2.2 Modification of small rice field plots
In the case study area, households with better financial status converted several small 
terraced rice field plots into one bigger plot which they believe will ease cultivation 
activities, and more importantly can store water better (see Figure 7.2). Many wet rice 
fields in the uplands are very small in area, for example they are often as small as 50 
square metres or less. Villagers said that the droughts, both the annual seasonal dry 
spell and the recent severe 2009 drought, have encouraged them to mobilise resources 
to modify their wet rice field plots.
The idea of modifying wet rice fields is seen as an innovative local response to drought. 
However, households are constrained from doing this by a lack of financial capital. It 
costs about 300-500USD to convert a lOOOsqm plot, depending on whether it is easy or 
difficult for a bulldozer to access the area. During interviews, farmers expressed their 
concerns about their financial constraints and said that they expected government to 
provide them with financial support. However, the local government officials, 
including the extension official who has a background in agriculture and forestry 
management, did not think that the solution proposed by the farmers would help the 
paddy rice field store water better. As a result, the farmers could not borrow money to 
convert their paddy rice field. Funding provided by the government can only be used
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for prescribed activities such as buying cattle, pigs, crop seedlings or fertiliser. 
Therefore, some households that want to implement this measure have to tighten their 
spending to save money, most often from selling cattle and other sources. This 
highlights the importance of having access to economic resources, including the credit 
market, in facilitating local adaptation activities.
(a) (b)
Figure 7.2: Converting several small rice field plots (a) into a larger one (b)
Source: Photo taken by Ho Ngoc Son (January 2010)
In addition, young couples and newly-established households, especially among 
migrants such as Dao or H'Mong, often do not have enough rice field area. Thus, they 
have managed to make new rice fields by exchanging labour with relatives and 
neighbours, or hiring bulldozer services where there is road access to create new rice 
fields. However, this option is constrained by a lack of financial capacity among the 
poorest households who need it most. In general, Dao and H'mong did most of rice 
field conversions as they lack rice field. Tay people have more rice fields than H’mong 
and Dao as they occupied the area earlier than Dao and H'mong (section 5.4.2).
7.2.2.3. Withdrawing children from school
Due to the impacts of the 2009 drought being felt while the impacts of the cold spell of 
the winter 2007/2008 still remained, many households became desperate. They found it 
impossible to pay for their children’s higher education and vocational training.
Some households (two H'mong and one Dao) had to take their children out of high 
school due to their existing financial limitations coupled with the hardship brought by
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the impacts of the drought. Some children were sent to collect forest products with their 
parents (Figure 7.3). Some high school students finished their school year and did not 
want to continue due to the pressure of their families’ financial problems. However, the 
students’ parents said that “financial problems resulting from disaster impacts were 
only one of many reasons they took their children out of school. Other reasons included 
the very limited possibilities for tertiary or vocational education due to its high cost, 
and low employment rates of parents and hence limited capacity to pay costs associated 
with education” (NN2).
Figure 7.3: Children helping parents collecting NTFPs
Source: Photo taken by Ho Ngoc Son (August 2009)
Children were sent to graze cattle, and collect non-timber forest products such as herbs 
to sell to traders. This also meant that the children had less time for studying. Coupled 
with the poor learning conditions due to the lack of educational facilities, children in 
the northern mountain region suffer multiple disadvantages in qualifying for a place in 
high school, and even more difficulty in getting a place in a college or university. This 
reduction in educational opportunities is particularly telling, given the nested economic 
and social marginalisation that ethnic minority people suffer due to their lower 
education. These incidents show that climate change can have an impact on education.
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A study in Australia also found that one of the most important as well as the deepest 
consequence of a drought is its impact on the education system in rural and remote 
communities (see Alston and Kent, 2004, 2006). Children in those areas will have to 
help out on farms, precluding regular school attendance, resulting in lower education 
levels in those communities in the long term (Shahbazgegian and Bagheri, 2010). 
Therefore, it is important to take into account the impact of climate change on 
education, especially among poor communities.
7.2.2.4. Self-insurance strategies
Many households who did not produce enough rice due to crop failure have had to 
generate cash to buy food. This group consists of mainly the poor H'mong and Dao in 
Nam Mau commune who are recent migrants (see Table 5.4) and thus have less arable 
land than the Tay or Dao in Quang Khe commune who have occupied the site for much 
longer. Cash for food had to come from savings, borrowing money, selling livestock or 
poultry, selling household items, or sending children to work. Other coping strategies 
included dietary adjustment by substituting meat with vegetables, diversified food 
intake (com, rice), eating smaller portions, and reducing the number of meals per day. 
A village head said that, at this time (in 2009, during my fieldwork), “we eat mainly 
rice or maize with vegetable, we did not have meat as before because we had to keep 
poultry for selling to buy food or house items. We had to save money for basic food, 
not to buy meat as before” (KQ1). A poor farmer said that “my children did not have as 
good food as before. They did not have a choice but ate smaller portions, and ate very 
little meat” (KQ2). Under severe conditions, all rural people have to adapt. They often 
start simply by eating less in an attempt to conserve food stock (Smith, 2004). Such 
extreme measures also have potential long-term negative impacts on the future well­
being of children as a result of higher malnutrition levels. There is a clear need to 
provide support for households to avoid adopting extreme measures otherwise these 
households will be further disadvantaged when trying to cope with future shocks.
7.2.2.5. Forest extraction
Forest extraction, of both timber and non-timber forest products, provides a safety net 
income for many households. People often extract forest products during the off-peak 
crop season. However, in the times of crisis where drought or flood destroyed crops 
and affected household’s income, the forest extraction increased significantly (Figure
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7.4). Children and old people collected non-timber forest products regularly. Young, 
strong people cut timber and hunted animals illegally to sell to traders. This highlights 
the importance of the sale of forest products as “natural insurance’’ for mountain 
communities. In general, Dao people extract more forest and non-timber forestproducts 
than Tay and H’mong (section 5.4.3). Main NTFPs harvested by ethnic groups include 
bamboo and bamboo shoots, a variety of herbs, fruits (Tram), and wild animals.
Figure 7.4. Forest extraction during drought 2009 in Na Nghe village
Source: Photo taken by Ho Ngoc Son (September 2009)
However, increased forest extraction in times of crisis also means increased pressure on 
the forests, which might deepen conflicts between local communities and forest 
protection agencies as well as impact adversely on environmental services. Under the 
forest protection laws, local communities living inside or near protection forests and 
special-use forests such as national parks or nature reserves have only very limited 
access to non-timber forest products (section 5.3.3.6). Due to the limited economic 
opportunities and options in mountainous areas, local communities, especially the poor, 
see forest extraction including illegal timber logging as a “viable” livelihood
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alternative. In this sense, local authorities at both village and commune levels often 
protect their people from forest protection authorities as much as they can. In many 
cases, family members of some village or commune staff are also involved in “illegal" 
forest extraction. However, not all households in the community have the same level of 
access to or opportunity for forest extraction. Forest extraction is physically hard work 
and thus households with more male members are advantaged over female-headed 
households and households with more dependents such as children or elderly persons 
(see Fisher et al., 2005). This also highlights the importance of ensuring local 
communities have secure access to forest products on a sustainable basis, and of 
developing more economic alternatives to reduce the pressures on the forests (see also 
Fisher and Shively, 2005; Chieu, 2011).
7.2.2.6. Using social networks and linkages
Seeking help from relatives and neighbours is an important coping strategy in times of 
crisis. In my fieldwork I found that social cohesion, kinship and social networks are 
strong in the rural areas in the northern mountain region (see also Turner and Michaud, 
2008). Local social networks in the north are tightened by the proliferation of local and 
non-governmental organizations such as same-age groups17 (Tay) and alumni 
associations (e.g. alumi of people studing at the same high school), among others. 
Therefore, some researchers said that social capital is higher in the north due to the 
high rate of village endogamy and the proliferation of non-governmental organizations 
(see Luong, 2003). The discussions and observations from this study found that the 
connections among households and community cohesion in northern mounstainous 
areas are very strong. For example, almost all the people in every village studied are 
related to each other in some way, on either the husband’s or wife’s side. It means they 
are relatives either on husband’s or wife’s side.
Seeking help from relatives and neighbours is an effective mechanism to deal with 
idiosyncratic shocks such as illness of a family member, accidents, or funeral costs. 
However, it is less effective for covariate shocks such as drought or flood where many 
or all households within a community or an area are affected simultaneously. Under 
such circumstances, households may be forced to rely on self-insurance strategies that
1 Same-age groups are formed by people bom in the same year in the one area. Members help each other 
both financially and spiritually.
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are particularly costly in terms of current as well as future welfare (Skoufias, 2003). 
For example, malnutrition due to dietary adjustment has long-term consequences for 
the future welfare of children. This emphasises the importance of institutional support 
during covariate shocks. It also means households who have strong linkages and 
networks outside their community are more likely to cope with shocks by asking for 
help from those not living in the disaster area.
7.2.2.7. Farmers requesting to be classed as 'poor'
Discussion with village and commune leaders and extension officials revealed that 
many households were “fighting to be poor” in order to obtain government support. 
Currently, many government programs such as Programme 135 (section 5.2.4) target 
only very poor households. Households classified as average or above will not receive 
support. Therefore, many households with average or above average income are not 
happy with this policy. They argue that the differences between the ‘poor’ and the ‘not 
poor’ households are minor. However, the poor households are eligible for many 
government support schemes, ranging from credit access or production support to 
children's education support. As a result, many households were ‘fighting' to be 
classified as poor to receive support from the government. Many average income 
households tried to put pressure on the village head, who has a strong voice in 
household poverty assessment. Village heads in the study communities found it very 
difficult to make villagers happy. A village head said “I feel it is very difficult to satisfy 
my villagers. I know almost all people are poor and they need support. However, the 
government support is limited. Therefore, only some of the poorest households can 
receive the support” (NN1). Village heads also expressed concern that “the 
implementation of pro-poor support programmes is damaging community cohesion and 
solidarity by causing conflict between groups” (PN2). For example, in some cases 
household members of extended families were trying to cooperate to vote for their 
family or to out-vote members of another family. In many cases, commune officials 
had to intervene in this process but it was not always easy or successful.
These problems seem to be caused by two factors. First, the government poverty 
criteria are not always appropriate. The boundary between poor and ‘not poor’ 
households is very narrow in rural mountainous areas (Khanh, 2010). Second, the 
current approach of government support to the poor has decreased their self-reliance,
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causing them to rely on or wait for government support. This is similar to what has 
been called ‘passive welfare’ by Pearson (2009) and the creation of dependence among 
Aboriginal communities in Australia.
Pearson (2009) describes ‘giving money for nothing’ or ‘help for nothing’ as passive 
welfare. Pearson goes on to define ‘passive welfare’ as the transfer from the 
government budget to individuals and families without reciprocation. He also argues 
that welfare programs are often used to manage marginalised groups without seeking a 
lasting solution to their problems and that dependency on passive welfare is the most 
urgent problem facing Australian Aboriginal society. He argues that there are many 
problems associated with passive welfare. For example, it pacifies recipients rather than 
invigorating them into social, political and economic action to secure a better solution 
for themselves and their children. Also, it is a poor substitute for participation in the 
real economy, psychologically, socially and economically. Rather than providing the 
opportunity for a proper place in the wider economy and society, passive welfare 
confines the recipients to their stagnant environment. In addition, passive welfare 
reproduces these same problems in following generations. Therefore, many of the 
passive welfare programs are in fact aimed at overcoming the very problems which 
passive welfare created in the first place. The problems caused by passive welfare may 
give rise to a whole set of other problems (Pearson, 2009).
The policy implication of this is that social protection is essential but passive welfare is 
harmful for the recipient community. There is clearly a need to create a space for local 
participation in identifying their problems and solutions. They need to be provided with 
the opportunity to take responsibility for actions to improve their lives. A key means of 
achieving this is capacity building. Welfare programs for the poor should be focused on 
improving education, health and other services that the community cannot manage by 
themselves. It should be also accompanied with capacity building programs for the 
whole community, in addition to targeting the poor. The problem with the current 
approach of the central Vietnamese government is that “it focuses too much on the 
poor, paying little attention to other community members” (NM2). The idea behind this 
is that the poor are the only ones who need help. However, many poor still remain poor 
and need help again and again. This causes dissatisfaction among other community 
members. Among the poor, there is often someone who really does not have the
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capacity to manage their household economy. Typically, they have taken some 
initiatives to improve their livelihoods but they have failed due to various reasons 
related to their lack of appropriate knowledge and skills. However, there is also 
typically someone who has failed to take any initiatives to improve their lives. As 
observed by other community members, these people do not work hard enough, over­
spend, or “do not learn to make a living from others”. They seem to develop a “sitting 
and waiting’ attitude.
7.2.2.8. Using local knowledge and experience
In agricultural production, local knowledge-based responses include using local 
drought-resistant crops, switching from rice to other cash crops, and using bamboo 
pipes to move water from water sources for irrigation and home use (Figure 7.5). For 
example, Tay people in Pac Ngoi and Ban Cam often used Bao Thai -  a local rice 
variety as a winter crop because it is cold and drought-resistant although its 
productivity is lower than that of other newly-bred crops. H’mong and Dao people also 
grew their local crops such as H’mong peas, H’mong maize or soybean on the upland 
farms as these crops do not require much water. In addition, the use of bamboo pipes 
was an ingenious device for moving water for irrigation or home use and was an 
example of an effective adaptation strategy. Bamboo pipes have been used for 
generations in mountainous region to carry water from a water source to a farm Field or 
water tank for home use. The use of bamboo pipes can help farmers to irrigate their 
upland rice terraced fields as well as save time and energy for collecting water.
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Figure 7.5: Using bamboo pipe to transport water in NMR
Source: Photo taken by Ho Ngoc Son (September 2009)
7.2.3. Lessons learnt from coping with drought
Four main issues stand out from the results. First among these is capacity building; the 
second is the social capital and networks; the third is the local knowledge and 
experience; and the last but not least are the mal-adaptive strategies.
7.2.3.1. Capacity building
Preparedness is seen as the key to drought hazard reduction (see also Shaw et al., 
2011). Therefore, there is a need to shift from crisis management to risk management to 
manage the impact of drought. This can help to put more emphasis on preparedness and 
mitigation rather than post-disaster relief and response (Wilhite et al., 2000; Wilhite 
2003). Institutional drought mitigation in Vietnam to date has been a reactive, rather 
than a proactive, management strategy. Emergency methods have focused on highly 
visible measures of government intervention like cash aid and food distribution. 
Drought impacts are creeping and can last long after the drought ends. By the time 
drought is officially declared, farmers have already suffered. When government decides 
to intervene, it might be too late to mitigate the impacts. Therefore, crisis management 
is the least effective approach, and even can be counter-effective. For example, 
subsidies for farmers might encourage poor land use practices. Instead, government
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needs to support farmers to adopt sustainable land use practices. Therefore, it is 
important to build awareness of drought as a normal part of the climate even if the 
frequency and intensity are increasing which helps focus on preparedness and capacity 
building. Income and livelihood diversification is also important, especially for the 
poor to cope with drought impacts. Households with more diversified sources of 
income and livelihoods displayed more resilience in the drought period. They were able 
to mobilise income from other sources to buy food to supplement the food shortage 
resulting from crop failure due to the severe drought in 2009.
7.2.3.2. Social capital and networks
Social capital and networks have played an important role in coping with drought. As 
mentioned earlier, the support from government for drought victims is slow and 
inadequate. In many cases, support from friends, relatives and close neighbours is more 
important during the crisis. However, drought affected all households in the region, 
more or less. Therefore, the support from the people in the same village is limited. 
However, households with family members working in the towns or cities received 
remittances during the times of crisis. Tay people have more family members working 
in towns or cities than the H'mong and the Dao, and they have more linkages with the 
outside world. Generally, they have better education and socio-economic conditions. 
Therefore, although social capital is a valuable asset for everyone and every 
community, it might contribute to increasing inequality. People with more relationships 
and networks benefit more than those with less. Rich people are more likely to maintain 
wider and strong relationships, both within and outside their community, as 
maintaining relationships or networks involves cost.
How can government policy improve social networks and linkages?
Improving the socio-economic status of communities can help to improve their linkage 
with the outside world by integrating more fully with the mainstream economy. 
Education is also very important. Households with an educated head or family 
members tend to have stronger and wider linkages and social networks than poor 
households. Poor households often have good relationships with community members 
but fewer links with people outside the community. This is due to both access to 
economic resources and to education levels. First, social networks and linkages involve 
the exchange of gifts and labour among members which the better income households
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are in better position than the poor to maintain, especially with members outside the 
community. Second, higher education level allows people to think and plan for the 
longer-term. They become “smarter” by creating and/or maintaining networks and 
relationships with members inside and outside the community. This was evident in the 
case study communities.
Migrants or newly established communities have weaker linkages and social networks 
outside the community. For example, they have fewer “opportunities” to participate in 
local politics as they are considered as making a lesser contribution to the community 
than the locals. However, within one village, the households often have strong 
relationships with each other. Relationships matter in all societies. In Vietnam in 
general and in the mountainous region in particular, relationships become a valuable 
asset of households. These help households with strong networks and linkages to take 
advantage of socio-economic and political opportunities. In turn, these opportunities 
help strengthen their socio-economic and political power but also deepen the existing 
inequality between the majority groups such as the Tay and the minority groups such as 
the H’mong or the Dao in the case study areas.
7.23.3. Local knowledge
Local knowledge is very important for local livelihood strategies. Local communities 
possess a wide range of local and traditional knowledge, for example, their knowledge 
of land use management such as use of local varieties and breeds or crops, harvest of 
local plants and fruits, knowledge of environmental settings, and local observation of 
weather and climate. Local farmers used many local wild plants they harvested in or 
nearby forests as fodder and forage for their livestock. They had accumulated a 
considerable knowledge of which wild plants have high nutrition value for livestock. 
H'mong people have their local cow breed, called the H'mong cow, which is very well 
adapted to the local environment and is a very high quality breed (Figure 7.6). 
Therefore, it is important to combine the different types of knowledge, including local 
knowledge, to maintain more options for the future. Having a diversity of options is 
important for building resilience (Walker and Salt, 2006).
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Figure 7.6: H’mong cows: a very good animal breed in NMR
Source: Photo taken by Ho Ngoc Son (October 2009)
The length of people’s occupation in the locality also partly reflects the depth of their 
knowledge about the environments. For example, while the Dao in Na Vai village of 
Quang Khe commune (see section 5.4.3) who had been living in the area since the 
1950s know where, when and how to collect fish eggs in Ba Be Lake to raise in their 
own fish ponds, while the Dao migrants of Na Nghe village of Nam Mau commune do 
not know or practise this. Furthermore, longer established Dao people know more 
about herbal medicine plants and thus many of them earn a good income from 
collecting and processing herbal medicine.
7.2.3.4. Mal-adaptive strategies
As discussed in section 3.5.1, mal-adaptive strategies are those responses that may not 
help people to adapt to change and can even worsen existing problems. Examples of 
mal-adaptations in the case study villages included over-exploitation of natural 
resources, such as NTFPs or fish in Ba Be Lake, withdrawing children from school, 
accepting passive welfare, asset disposal, use of savings and asset holdings, and dietary 
adjustment. As discussed in section 7.2.2.5, forest extraction increased significantly 
during and after the drought, especially among the H'mong and Dao groups. The
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degradation of this livelihood resource is likely to undermine their future adaptive 
capacity. In addition, education is central to the ability to respond and adapt to change, 
especially among the poor. Thus, withdrawing children from school may help them to 
cope with short-term financial constraints but will undermine their future adaptive 
capacity (section 7.2.2.3).
Another important issue is the reduction in community self-reliance due to passive 
welfare. As discussed in section 7.2.2.7, many farmers were ‘fighting to be poor’ to 
receive government support. This is an example of an intervention in which the 
government tried to help people but it actually lured them into a trap. In addition, the 
heavy reliance on self-insurance strategies, such as asset disposal, poses another risk. 
The frequent depletion of a household’s asset can lead to a climate-related poverty trap 
(Skoufias, 2003). In addition, prolonged dietary adjustment can lead to malnutrition 
and related health problems, especially among children, which are likely to undermine 
their capacity to cope with future shocks, including both climate and other stresses 
(section 7.5.4). Therefore, it is important that adaptation policy needs to address the 
underlying causes which make households adopt mal-adaptive strategies.
7.2.4. Drought risk reduction strategy and policy options 
7.2.4.1. Strategy and policy options at national level
As discussed earlier, little attention has been given to drought preparedness, mitigation, 
and early warning actions that could reduce the future impacts and lessen the need for 
government intervention. Therefore, greater emphasis needs to be placed on pre­
disaster activities. Policy options for drought risk management need to be developed on 
the basis of root causes of drought identified at local level. The root causes can be 
identified using a tree diagram, for example see Shaw et al. (2011). Priority should be 
given to identifying a mix of policy options which include both coping and adaptation 
responses. Promulgation of a drought policy is necessary for effective drought risk 
management in Vietnam. Major elements of a drought policy have been proposed by 
Wilhite (1991) which is seen as highly applicable to countries in the Lower Mekong 
region such as Vietnam (see Shaw et al., 2011). This information can be accessed from 
the website of the U.S National Drought Mitigation Center (htpp://drought.unl.edu).
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7.2.4.2. Strategy of local government
Local governments at provincial and district levels may assist drought management 
through planning, implementation of drought responses, and mainstreaming sustainable 
land use management into land use planning and disaster risk reduction frameworks, 
especially at provincial level. For example, local government can plan and coordinate 
the development of water supply infrastructure, the allocation of resources, and human 
and technical expertise as well as the development of drought management plans. In 
addition, local governments play an important role in implementing drought response 
measures, especially those associated with emergency conditions such as severe 
shortage of water for domestic and livestock use. Mainstreaming can help increase the 
effectiveness of drought responses. It may also lead to increased recognition of the 
importance of land use management in drought risk management (Shaw et ah, 2011).
7.3. Study of responses to 2008flood
7.3.1. Government responses
7.3.1.1. Provide early warning and forecast
The Central Committee for Flood and Storm Control (CCFSC) informs the Committee 
for Flood and Storm Control (CFSC) at provincial level upon receiving weather and 
forecasting information from the Institute of Meteorology and Hydrology (IMH). Then 
the provincial CFSC will inform other government departments, including the 
provincial Department of Agriculture and Rural Development and local authorities on 
the likely consequence of storms and typhoons. Local authorities will hold a meeting to 
inform local residents through heads of villages. Village heads will then inform their 
community members. However, sometimes forecast information does not reach local 
authorities, as happened in the flood of July 2009 in Pac Nam district of Bac Kan 
province (Figure 5.1). On this occasion, heavy rain caused severe flooding in many 
northern areas. The most severe flooding was in Pac Nam district, Bac Kan province, 
which brought heavy loss of human life and property. More than 30 people died, 
hundreds of houses were destroyed, and estimated property loss was about 3-4 billion 
VND or 200,000 USD. “This loss can be significantly reduced if the detailed forecast 
of this event had reached the CCFSC because the CCFSC would have informed Bac 
Kan CFSC” (BK1). Discussing this problem, Mr Le Thanh Hai, the Deputy Director of 
the National Centre for Meteorology and Hydrology Forecasting, said that on the
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afternoon of 3rd July, his centre had put on the website the message that “the Northeast 
and Northwest need to he on alert for landslides, and strong winds with storms 
Although the forecast heavy rain caused big floods in many areas, local people were 
not informed and prepared for this event (Hung, 2009). This message should go to the 
CCFSC in the form of a formal document (eg. with signature and seal) so that they 
have a basis on which to act. A better warning system such as the SMS warning line in 
Australia (AEM, 2011) might work better in the NMR of Vietnam where internet 
access is limited while mobile phones are becoming more popular.
7.3.1.2. Provide financial support for affected areas and households
The government (through the Ministry of Agriculture and Rural Development) 
provides financial support for households with a family member injured or killed, or 
with house damage. This is important support, especially for the poor. Other forms of 
support include food aid when necessary, and seedlings for damaged crop areas. Local 
authorities (district and provincial) also provide financial support for landslide- 
vulnerable households to move into new safer locations. However, financial support is 
limited to about $700 per household in the case study area, which is not enough to pay 
the total cost of moving. Therefore, some still stay and risk their lives due to financial 
constraints.
7.3.1.3. Disaster management planning
Beyond the household and village level, at the commune, district or province level, a 
disaster management planning process (mainly flood and storm control) takes place 
every year. Once the plan is approved, the commune authorities disseminate the 
decision to the people before the flood and storm season on loudspeakers or through 
hamlet leaders during community meetings. This annual plan for flood and storm 
control is not detailed and mainly focuses on organization, structure, roles and 
responsibilities of members, rather than a comprehensive preparedness, mitigation and 
response plan. At the provincial level, a detailed plan for preparedness, mitigation, 
response and information dissemination is prepared only for high risk areas. The 
disaster preparedness and response plan from commune to provincial level also 
requests relevant sectors and organizations to reserve resources for responding to 
emergencies. At the national level, the latest national strategy for natural disaster 
prevention, control and mitigation has pointed out the increasing trend of natural
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disasters, and has tried to integrate disaster risk management into the overall socio­
economic development plan as well as the national strategy on poverty reduction plan 
(GoV, 2007b; Phong et al., 2008).
7.3.2. Community responses
7.3.2.1. Coordination of response activities
Commune officials and village heads take responsibility to ensure all villagers prepare 
for flood events, to mitigate the impacts, and to assist in the recovery process. For 
example, the village head and his team will often visit all village households to inform 
them about an incoming flood so that they can prepare for it as best they can. At the 
commune level, the key body is a Committee for Flood and Storm Control (CFSC), 
organized by the commune’s people committee. This usually works closely with the 
local Vietnam Red Cross branch and other sectoral agencies. The vice-chairman of the 
Commune is often the chairman of the CFSC, and will coordinate response activities 
during the flood season and flood events.
7.3.2.2. Using local knowledge and experience
Using local knowledge and experience to adapt to floods includes changing planting 
dates and times, and using local varieties to suit changing conditions. For example, in 
the case study area, the Tay people in both Pac Ngoi and Ban Cam village (see Section 
5.4 for case study villages) who experience regular flood have changed their planting 
time to avoid floods. In addition, they have learned to modify their behaviour and their 
environment to manage and take advantage of their local climatic conditions. For 
example, they use a local rice cultivar (Bao Thai) which is cold and drought-resistant, 
though it has a longer growing time. Because floods often occur from June to August, 
local people have altered their agricultural calendar to avoid regular floods but still 
maintain two crops per year. They prepare rice seedlings in upland farms during the 
flooding time so they can transplant rice seedlings right after the flood water recedes. 
However, as noted by a local villager in Pac Ngoi, “rice transplanting at an unusual 
time produced lower productivity” (PN2). Villagers in Pac Ngoi and Ban Cam (Tay) 
have also managed to take advantage of floods in terms of catching fish and using 
alluvial material brought with flood which enriches the soil and thus reduces the need 
for application of fertiliser, saving production costs. In addition, many Tay people in
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Pac Ngoi village have built two-storey houses to avoid the floods, using the living 
memory of the elders about the “biggest” flood in 1968 (see also section 8.2.1). By 
building two-storey house, when floods come they can move rice, furniture and other 
household items upstairs. They are also able to live upstairs during the flooding season. 
These are a few examples showing the importance of local knowledge and experience 
for local communities in the NMR of Vietnam in coping with and adapting to climate 
change impacts.
7.3.2.3. Using social networks and linkages
Kinship and relationships are very significant and have a major influence on a 
community’s coping strategies. Assistance from relatives and neighbours in terms of 
food, shelter, and labour exchange to fix houses damaged by flood is important, 
especially for the poor to cope with and recover from flood damage. For example, in 
the case study villages of Pac Ngoi and Ban Cam, when the floods arrived in 2008 and 
were expected to inundate a house, family members moved to their neighbour’s house 
or to their relatives in the vicinity. This is a common and effective coping strategy 
adopted by many flood-prone communities around the globe (see Khandlhela and May, 
2006). During interviews and discussions, villagers indicated that their neighbours were 
helpful in terms of providing shelter and lending cash or rice. Food aid usually comes a 
few weeks after a flood event has ended and is only provided on some occasions, for 
example a big flood with heavy impacts. Many people had to ask for help from their 
relatives outside the community or family members working far away in the cities. This 
demonstrates that network and linkages both inside and outside community are 
important, especially in times of crisis.
However, in many cases, people could not ask for help from the neighbours since they 
also faced the same problem. Again, under major shocks, social networks offer limited 
relief and are rapidly exhausted, because the providers of assistance might belong to 
equally poor households or even be exposed to the same livelihood risks or shocks 
(Devereux, 1999). As a consequence, some had to borrow from private lenders at high 
interest rates, and therefore, becoming more vulnerable to upcoming hazard events 
through coping with the current one. The social capital available in a local community 
for dealing with flood risk includes bonds with neighbours, relatives, friends and other 
mass organizations. This social capital increases the responsiveness of local institutions
204
such as village committees for flood and storm control (VCFSC), commune 
committees for flood and storm control (CCFSC), or mass organizations (e.g., Youth 
Union). A crisis usually led to the mobilization of organizations at all levels. The 
village and commune organizations become more active in organizing mutual support 
to help households. Pre-existing mass organizations effectively mobilize people to help 
each other build or repair houses. Villagers held numerous public meetings to establish 
ways of coping with the crisis after the disastrous floods.
7.3.2.4. Self-insurance strategies
As with coping with droughts as discussed in section 7.2.2.4, to cope with floods, many 
households, especially the poor had to adopt self-insurance strategies such as cutting 
down on non-essential expenditures, selling household items, selling cattle, delaying 
payment of school fees or even taking children out of school. These practices were 
adopted by households without reliable income sources such as off-farm income (wage, 
salary or remittance). Some of these responses are likely to undermine their adaptive 
capacity. However, local people believed that climate shocks such as floods were only 
one of the factors contributing their existing vulnerability.
7.3.2.5. Looking for wage work
The number of people looking for off-farm work outside the case study villages has 
increased, especially since the 2009 drought, 2008 flood and the 2008 cold spell. For 
example, some young couples in Ban Cam village chose to sell their labour for a living. 
One young husband explained "flood often destroyed our crops while we have very 
little agricultural land due to limited agricultural land available’' (BC3). It means that 
they cannot diversify their income sources as others with more land and capital. The 
extension worker explained that many young couples have limited land and technical 
knowledge to make a living on the land. In addition, the combination of different 
shocks as happened to communities in the study villages in 2008 and 2009 pushed 
many economically marginal households and undermined their coping capacities. This 
example emphasises that pre-existing vulnerabilities might be just as critical as the 
impacts of the hazard itself. Although all ethnic groups looked for wage work, more 
Tay people were successful in getting work outside villages in the town or city. Tay 
people have higher level of education and more linkages with Kinh in the lowland. This 
helps them to find a job more easily.
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7.3.2.6. Borrowing
Borrowing was found to be one of coping strategies that households employed in the 
case study area. Sources include the Bank for Social Policies (see Box 7.1) and private 
lenders. Borrowing can serve as a safety net and can be both formal and informal. 
Households that relied on borrowing were mostly those struck by long-lasting shocks, 
following a death, illness or injury, desperate situations which forced them to resort to 
borrowing (see also Khandlhela and May, 2006). Formal loans from the Bank for 
Social Policies take time to process. Therefore, some chose to borrow from 
moneylenders (often at a higher interest rate) or from local shopkeepers (in the form of 
buying materials but paying later). Therefore, borrowing money is a poverty trap for 
many poor households through which households become more indebted. What the 
different levels of government, including district and commune authorities can do 
better to help vulnerable people may be on the one hand to reduce the red tape in 
formal lending, and on the other hand, to focus attention on capacity building through 
training and awareness in order to help people know how to use the money wisely. The 
purpose of 'lending to the poor’ is good but the way it is currently implemented is very 
risky. For example, many poor households were lent money from the government 
support for the poor policy but they spent the money on buying motorbike, food and 
alcohol not on cattle or production equipments. Many of the poor do not have the 
capacity to use the borrowed money in ways that can improve their livelihoods and at 
the same time they cannot pay back the debt, even at the discount interest rate applied 
for the poor.
Box 7.1: Vietnam Bank for Social Policies
The Vietnam Bank for Social Policies (VBSP), known as the Bank for the Poor (VBP), was 
established in 1995 to serve the poor who could not be reached by the Vietnam Bank for 
Agriculture and Rural Development (VBARD). It virtually operated as a fund, using VBARD staff 
and a network of branches. VBP was renamed the Vietnam Bank for Social Policies (VBSP) in 
March 2002, and started to develop its own network of branches. VBSP was established to 
consolidate all government programs for lending to the poor and other socially vulnerable groups. 
For example, VBSP provides subsidized credit without requiring formal loan collateral. VBSP is 
supervised by the State Bank of Vietnam, is based in Hanoi and has branches in all 64 provinces. 
Source: VBSP (2011)
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7.3.3. Lessons learnt from coping with floods
7.3.3.1. Early warning and forecasting
Providing early warnings and forecasts is important for coping with floods. However, 
there is a need to improve both the capacity of the forecasting agencies and the 
communication of risks, for example to develop information pathways to ensure people 
receive information when needed. The example of the communication breakdown in 
the flood-stricken Pac Nam disctrict of Bac Kan province in 2009, discussed in section
7.3.1.1. on one hand shows the importance of how early warning and forecast can save 
human lives and property; on the other hand, it reiterates the importance of building the 
adaptive capacity of local communities to cope with change and uncertainty. In some 
cases (e.g., rainfall, typhoons) the forecasts do not agree with the actual events. This 
problem is, in fact, not unusual and occurs in many parts of the world for many climate 
parameters other than temperature. The models can actually get the sign, let alone the 
magnitude, of the change wrong compared to what has actually been observed (Toth et 
al., 2000; Moore et ah, 2005). This simply highlights the need to adapt to a highly 
uncertain climatic future. This, then, focuses attention on reducing vulnerability to a 
wide range of potential future climates.
7.3.3.2. Risk management
Crisis management with, for example, food aid, provides only short-term benefits. 
Therefore, there is a need to shift from crisis management to risk management (see 
Lumbroso et ah, 2008). A risk management approach provides a sound framework for 
identifying, analysing, evaluating and dealing with the challenges and opportunities 
associated with climate change (Steffen et ah, 2006). Flood adaptation is the most 
effective way of limiting future damage from flood, which involve preparedness, 
forecasting and warning, and land use planning (Smith, 2004; Cashman, 2011). For 
example, inappropriate land use planning was blamed for the severe flooding in Central 
Vietnam in October 2010. For example, the construction of hydro-electricity plants has 
changed natural water flow (Hung, 2010). The plants often discharge water during 
flood days to prevent the dam collapsing, causing severe flooding down stream. In 
addition, the construction of Ho Chi Minh road and other national roads has slowed 
down the speed of receding water. These roads run north-south and are built on raised 
embankments that block the west to east flow of water across the coastal plains.
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Therefore, land use planning and management play important roles in flood risk 
management. A study on the effects of land management within catchments found that 
careful placement of interventions such as planting a small strip of trees within a 
hillslope can reduce the magnitude of a flood peak by 40% at the field scale (see 
Jackson et al., 2008).
7.3.3.3. Institutional effectiveness
The establishment of committees for flood and storm control (CFSC) at all levels has 
been effective in coordinating flood mitigation and recovery activities. The Central 
Committee for Flood and Storm Control (CCFSC) has the responsibility to gather data 
and monitor flood and storms and issue warnings and forecasts. Local offices of the 
CCFSC or CFSC in each province are supposed to coordinate local measures such as 
dyke protection and recovery efforts (Chaudry and Ruysschaert 2007) (see Figure 7.7). 
The CFSC is established at both district and commune levels. The vice-chairman of a 
district or a commune is often the head of the CFSC board. In this system, any message 
related to flood and storm management can be easily and quickly sent from the central 
CFSC to local CFSC at provincial, district and commune levels. Therefore, 
coordination activities between central and local government agencies and among local 
authorities are more effective. This lesson can be applied to other climate risks such as 
drought. At the moment, there is a lack of drought-management boards at provincial, 
district and commune levels (see also Shaw, 2007). Other lessons include the 
importance of livelihood diversification in coping with shocks, access to livelihood 
resources and capital, and local knowledge and experience. All these lessons have been 
discussed in section 7.2.3 above.
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7.4. Study of responses to 2008 cold snap
7.4.1. Government responses
7.4.1.1. Provide early warning and forecast
Early warning and forecasting about the magnitude of the 2008 cold snap were sent to 
local authorities including commune heads in the NMR. However, the information did 
not reach all farmers as it became difficult to disseminate information to all villagers. 
Part of the reason related to the difficulty of getting the message to each individual 
household. A village head has responsibility to inform his villagers. In the NMR,
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especially in the remote villages of the H’mong and Dao, the physical distance between 
households is large. Therefore, it would be difficult for the village head to go to each 
household to deliver the warning. A village head receives a very small salary, about 
$10 per month. In many cases, the village head often visits one household in a cluster 
of households, explains the message, and then asks a member of the household to relay 
the message to their relatives and friends. This communication channel is also used for 
other matters. However, the main reason for the breakdown in communication is 
related to the lack of resources, and the limited capacity of local commune authorities, 
as discussed in section 7.4.3.4 below. To improve communication at the local level, it is 
necessary to increase the salary of village heads. At the moment, they are seriously 
underpaid in comparison to the amount of work they have to do. In addition, 
improvement in access to government services such as telecommunications (telephone, 
mobile phone network coverage) could reduce communication breakdowns.
7.4.1.2. Provide financial support
After the cold snap ended, the government provided financial support for households, 
of $30 for a calf that had died, and $60 for each dead mature head of cattle. The market 
value of a cow or buffalo is between $400 and $600. In addition, households lost cattle 
bought by using money borrowed from the Bank for Social Policies (see Box 7.1 
section 7.3.2.6). In these circumstances they were allowed to delay repayment for one 
year. However, the government support did not differentiate between sound and bad 
management practices, for example between households having cattle stalls and taking 
initiatives to protect their cattle from the cold weather and households that did not. This 
clearly does not encourage sound management practices in the future. Households with 
cattle stalls or who keep their cattle inside the house, and protect their cattle from cold 
weather should receive more “loss assistance” than those who did not. This would 
encourage people to adopt better management practices, both in cattle raising and other 
production areas.
7.4.2. Community responses
Many households took initiatives to protect their cattle from cold spells such as their 
cattle wearing coats, keeping cattle inside and using firewood to keep them warm at 
night, and bringing cattle home instead of leaving them in the forests. However, many 
did not prepare well and lost more cattle than those who did prepare. Subsequently, the
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latter had to borrow money to buy replacement cattle. Some households who lost cattle 
had to delay planned activities such as buying motorbikes or rebuilding houses, or 
embarking on vocational training. Loss of cattle did not affect household's 
consumption level but severely affected their saving plans, payback plans, house fixing 
or improvement, or buying of household assets.
Other local coping strategies include increased collection and extraction of forest 
products, looking for off-farm and wage work, or asking for help and support from 
friends and relatives. These coping strategies have been discussed above in terms of 
how people coped with the 2009 drought and the 2008 flood.
7.4.3. Lessons learnt from coping with the cold snap
7.4.3.1. Education
This study found that educated people were more aware of the problem so they acted 
more effectively to protect their cattle as discussed above. Therefore, they suffered 
minimal cattle loss in the cold spell. Although they still suffered crop losses, they 
coped better than others. This group consisted of mainly better income households. 
These households often have at least one family member with higher education such as 
college or high school graduates, a retired government official or veteran, including 
village heads and village party secretary. It also found that those with a high school 
education were more likely to think natural disaster damage was a result of a 
combination of a natural hazard event and social vulnerability, while those with a lower 
education level were more likely to see a natural disaster as an "act of God'’ against 
which they had little control (see also Phong et al., 2007). This highlights the 
importance of improving education levels in all communities.
7.4.3.2. Knowledge of the past
Social memory and social learning are important for future adaptive capacity (see 
Adger et al., 2005; Berkes, 2007; Brondizio and Moran, 2008; Colten and Sumpter, 
2009). The knowledge of past events can help to anticipate future events. However, 
there are cases where knowledge of the past did not help communities to cope with an 
extreme event. For example, the magnitude of the 2008 cold spell was beyond the 
social memory of many households so that they did not have experience in coping with
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it. “We did not think the weather was so bad like that”, said a Dao man (QK1). A cold 
snap with the magnitude and intensity of the 2008 event had not occurred for about 50 
years. This is an example where knowledge of the past did not help communities to 
cope with an extreme event. Such extreme events are predicted to be more common in 
the context of climate change. This highlights the importance of combining local and 
scientific knowledge in climate change adaptation.
7.4.3.3 Social learning and experience
The local cattle raising practices are another problem. Before the 2008 cold spell, about 
two thirds of households in the case study area did not have cattle stalls. They also did 
not store fodder for the winter. They often left their cattle in the grazing area in the 
forest far from home. Many did not take their cattle home during the cold spell event in 
2008. “Many cattle died in the forests while many died at home due to lack of fodder” 
(NV2). However, there was change in local behaviour and practices when more and 
more people became aware of the necessity to build cattle stalls, keep cattle around the 
house during winter, and feed them well in winter with collected fodder or cooked feed. 
During the fieldwork for this thesis, it was easy to see the signs of changes in behaviour 
and practices. For example, many households started growing fodder in their home 
garden (Elephant grass) for use in winter or on rainy days. Many now store fodder for 
use next winter (see Figure 7.8). Many households also now appreciate the importance 
of weather forecasts and early warnings from local authorities or through the media 
(radio and television).
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Figure 7.8: Storing fodder for use in the winter
Source: Photo taken by Ho Ngoc Son (December 2009)
In January 2011, a cold snap with similar magnitude and intensity to the 2008 event 
occurred again in northern Vietnam. With experience of the recent cold snap in 2008, 
local communities and authorities were more active in coping with this new disaster. 
Central government departments have frequently sent official directions (Cong dien) to 
local authorities to facilitate the preparation for coping with cold snaps in order to 
minimise losses in agricultural production, especially cattle. Local communities, 
including local authorities at commune and village level, were also reported to be more 
alert and active in responding to the cold snap (Do, 2011). Significantly, there were no 
reports of dead cattle being found in the forest. This means households had brought 
their cattle home and kept them in stalls. However, due to the long lasting, high 
intensity cold snap, many older cattle and calves still died in 2011. In the 2011 cold 
snap, local governments and authorities clearly acted more promptly due to the lessons 
learned from the previous cold snap in 2008.
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7.4.3.4. Capacity of local governments
Local authorities at the commune level did not perform well in the 2008 cold snap. 
They admitted that if they had carried out their leadership roles more effectively, many 
households could have saved some or all of their cattle. A chairman of the Quang Khe 
commune said that following the direction of the district authority, they organised a 
commune meeting which was attended by all village heads or deputy heads to inform 
them about the likely impacts of cold weather. However, this was mainly a bureaucratic 
action (an action to fulfill their administrative responsibility). Many village heads did 
not fully understand the likely consequences of the predicted event. Therefore, many 
did not adequately relay to their villages the predicted magnitude of the cold spell and 
its likely impact on crops and cattle.
Other lessons learned include the importance of access to livelihood resources and 
capital, knowledge and information, and local knowledge and experience. These were 
included when discussing the lessons learned from coping with drought and flood (see 
section 7.2.3 and 7.3.3).
7.5. Analysis of lessons learned from the case studies 
7.5.1. Ethnicity, power relation and adaptation
In section 6.4.2, I have discussed the relationship between climate impacts and ethnic 
affdiation which indicate that, although each group is vulnerable to different climate 
stresses differently, in general, Tay people are less vulnerable than the Dao or H’mong. 
partly due to the Tay people’s better adaptive capacity. This fact points to a further 
linkage between ethnicity and power relations which could affect how different groups 
in the same area adapt to climate shocks. In this section, I further analyse the factors 
underlying coping capacity and ethnicity in terms of the connection between ethnicity 
and power relations.
In general, Tay people are doing much better than the Dao, and especially the H'mong. 
Tay people have better socio-economic status, and integrate more fully into the 
mainstream economy. They have more social networks with the Kinh (majority 
Vietnamese) in the lowlands. They have more diverse income and livelihood sources. 
Politically, they are also more powerful, and are well-represented in local politics.
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Their children have better education. They usually live in more accessible places, for 
example near commune centres, roads, and towns. They have stronger linkages with 
people outside the community which facilitate their access to different types of 
resources. Therefore, the Tay people, with their relatively stronger socio-economic and 
political power in the NMR, are in a better position to take advantage of opportunities 
to improve their socio-economic and political power even further, which can be at the 
expense of opportunities for other groups. For example, if the Tay people hold more 
commune official positions then fewer opportunities are available to other groups.
By contrast, H’mong people have limited access to markets, information, education and 
healthcare services partly because they usually live in very remote areas. They choose 
to live in the forests, far from other ethnic groups. Their livelihoods rely mainly on 
agriculture, particularly on crop and livestock production. They collect forest products 
for both domestic consumption and selling to traders. Few households have off-farm 
incomes, and these only form a small proportion of their livelihoods. In comparison, 
the Dao people have lower socio-economic status than the Tay but are still doing better 
than the H’mong. However, the Dao living inside Ba Be National Park (Na Nghe 
village) face more difficulties, due to more limited livelihood options than the Dao in 
Na Vai village who live outside the strict area of Ba Be National Park (BBNP) and 
have a longer settlement history in this area.
Moreover, upper socio-economic groups or households are more likely to have better 
political relations. They are more likely to be able to use their existing political 
relations to increase their socio-economic power. Their children are better educated and 
are more likely to gain employment either in local politics or in other sectors. The 
political processes also favour groups with political power and relations. For example, 
relatives and family members of “people in power” are more likely to be involved in 
local politics. People who are in power have information, decision-making power, and 
a strong voice. They have many advantages in “using power to create more power”. 
The focus of power towards upper socio-economic groups creates a disparity and loss 
of privileges within lower socio-economic groups. The lower socio-economic groups, 
in turn, become socially deprived. Loss of power is associated with a lack of 
opportunity and political voice which restricts participation in the community.
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The underrepresentation of different social and ethnic groups in local politics hinders 
the voice of ordinary people being heard. In addition, a policy culture which avoids 
popular participation discourages people from ‘‘participating’’ in meetings or raising 
their voices and opinions. Existing power structures can become political obstacles to 
successful adaptation (see Eriksen and Lind, 2009). Therefore, promoting active, 
participatory adaptation may require significant changes in tradition and shifts in power 
relationships (see Finan and Nelson, 2009). Strengthening adaptive capacity may 
require addressing imbalances in the distribution of power and resources within a 
political system that produces and maintains development inequalities (Eriksen and 
Lind, 2009). Therefore, adaptation may need political solutions, for example allocation 
of development resources to marginalized communities and better representation of 
ethnic minority groups in politics.
7.5.2. Livelihood diversification and resilience
In the preceding section 7.2.2.1, it was shown that livelihood diversification has been 
the main strategy adopted by the people for living with climate variability and other 
stressors in the Ba Be area. The people cultivate staple crops predominantly for their 
own consumption but some also sell a proportion of what they produce. Agriculture 
and livestock husbandry generate about two thirds of the cash incomes, and non-farm 
sources such as wage income, self-employment and remittance generate the rest. 
However, access to non-fann income is uneven among households, with better-off 
households and urban households in general having easier access to income-generating 
opportunities. The roles of forest income as natural insurance for the poor and cattle as 
economic safety nets in times of crisis are particularly important for designing and 
implementing adaptation programs under the NTP.
In general, the biophysical factors of the mountain environment have encouraged the 
Tay, Dao, H'mong, and Kinh people to adopt multiple livelihood strategies and a 
variety of different agricultural production methods to underpin subsistence. However, 
better and average income groups have more off-farm income which comes from wage 
work, salaries, and small businesses (e.g. providing transport service) (see Table 7.2). 
Households with higher incomes have more opportunities to dominate the most 
lucrative rural non-farm activities (Barrett et al., 2001; Woldenhanna and Oskam, 2001; 
Ellis and Mdoe, 2003). In the same way, poorer households lack the resources to invest
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in off-farm activities which require both capital and management skills (see also 
Abdulai and CroleRees, 2001). Obviously, households with more off-farm income are 
less vulnerable to climate and other shocks; in other words, they can cope better with 
shocks, whether drought or flood. Thus, enhancing access to resources and capacity 
building for the poor is important for coping with climate and other stresses. Providing 
support for the poor to develop off-farm income activities also helps to reduce 
inequality in rural communities where households with more off-farm income have 
much higher total household incomes than those with no or less off-farm income.
Table 7.2: Income sources among wealth groups in Pac Ngoi village
Income Wealth ranking group and its income source (%)
sources Very poor Poor Average Good
Crop 55 40 35 25
Livestock 10 20 30 20
Forest 35 30 15 5
Off-farm 0 5 15 30
Others (eg.
salary, wage)
0 5 5 20
Total 100 100 100 100
Source: Field data (2009)
Sample size was 64 households of Pac Ngoi village (Table 5.4). The wealth groups 
were ranked by local community members as explained in section 4.3.2.3.
However, support for the poor needs to focus on both capital and management skills, 
for which the latter requires a long-term strategy which is very important for using 
capital effectively. During the interviews, people often raised concerns over their lack 
of capital, management skills and information to develop off-farm income activities. 
For example, Tay households living near to Ba Be Lake can provide boat or/and 
guesthouse services for tourists. However, only a few households can afford to buy a 
boat and/or to build a guesthouse, because the cost of a boat was about US$2000 and 
that of guesthouse was about $5000. These are very large amounts, beyond the capacity 
of most of households to raise. In addition, people who run the guesthouse service also 
have strong social networks and linkages with other members inside and outside their 
community. Their strong networks and linkages help them gain access to information 
and other resources which in turn keep their business running well.
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As described in section 7.2.2.2, due to a lack of available agricultural land, many 
households have created new rice fields or plan to do so to increase their livelihood 
options. However, the expansion of paddy rice production in the uplands may not be 
the best solution, since topography and climate impose constraints and increase 
production costs (Jakobsen et ah, 2007). Animal husbandry is a more likely solution 
due to the growing demand from the lowland market. In the northern mountain region, 
cattle, especially buffaloes, are used to plough crop land fields and in the transportation 
of timber from the forest to the village. They also function as economic safety nets in 
times of crisis. During period of severe food shortage, households can sell their cattle in 
order to purchase rice. By raising cattle, capital is being accumulated which can be 
realised when necessary. Increased market access has increased the value of cattle and 
buffaloes -  making them an attractive investment for farmers (Jakobsen et ah, 2007; de 
Sherbinin et ah, 2008). Adger et ah (2003) suggested that supporting adaptive capacity 
and enhancing resilience could build on existing coping strategies or attempt to 
introduce innovation in terms of technology or institutional development. The policy 
implication of this is that adaptation policies should build on existing resilience­
enhancing activities. Particularly, government should direct financial and technical 
support to livelihood activities where there is a potential for development. The financial 
support mainly comes from central government because Bac Kan is a poor province 
which relies on the central government budget. However, government departments at 
district level, including the Department of Agriculture and Rural Development, work 
with commune authorities to implement all rural development related projects, under 
monitoring and evaluation by provincial authorities.
As discussed in section 5.3, the NMR is a remote area with a low level of development 
and an under-developed infrastructure. However, it is important to avoid the idea that 
geography (remote location) will prevent any development in disadvantaged areas. 
Geography is a limiting factor in poverty reduction only to the extent that people are 
not able to migrate (Minot et al., 2006). In the NMR as well as other rural areas of 
Vietnam, many people have difficulties in diversifying livelihoods and income in their 
home villages (see Zhang et al., 2006; Anh, 2010b) due to their limited access to land 
and other livelihood resources. Therefore, many of them look for wage work outside 
their home villages. They migrated to cities, or the Central highlands as these areas 
offer more unskilled jobs for unskilled migrants. Therefore, the government should not
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exclude migration as a possible development strategy, particularly for areas that are 
severely constrained by agro-ecological factors.
However, structural constraints on mobility still exist. These are realized through the 
official emphasis on the reporting and registration formalities, and efforts to tighten the 
rules on issuing residence permits by receiving authorities (see also Hardy, 2001; 
Zhang et al., 2006). The household registration regime, known in Vietnamese as ho 
khan, controlling population mobility, particularly from rural to urban or highlands to 
delta areas, might limit opportunities and livelihoods choice, especially for the rural 
people. In addition, the low education level and skills of migrants from mountainous 
regions have to compete with higher education and better skilled workers in the 
lowlands in searching for wage work. This implies the importance of capacity building 
for people in such disadvantaged areas as mountainous regions of Vietnam. Although 
agro-climatic and market access were seen as major causes of poverty in the uplands, 
market can be influenced by public investment and policy. The government cannot 
reduce the actual distance between rural areas and towns and cities, but it can reduce 
travel time and travel cost.
7.5.3. Addressing the barriers from the top
In this section, I do not intend to quantify or analyse in detail each of the barriers to 
adaptation. Rather, I will identify and explore the significant barriers found in the case 
study sites. It is hoped that the findings will shed light on the determinants and 
implications of such barriers in order to better characterize adaptation and adaptive 
capacity. Lack of government action and capacity, and lack of access to resources and 
infrastructure are among the key barriers to climate change adaptation in the NMR.
Adaptation is inherently a local process. Successful adaptation depends on the actions 
and capacities of local government institutions. Local governments play a central role 
in mediating access to scarce resources, providing basic services and ensuring 
appropriate protection from natural disasters. The effectiveness of adaptation can be 
institutionally enhanced by external interventions and local collective action, for 
example, the timely provision of information to reduce unpredictability associated with 
climate-related events and trends; technical and financial support to make the adoption 
of technological changes more feasible (Agrawal and Perrin, 2009). However, local
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governments in NMR are hampered by the low capacity for coordinated action. The 
structures of governance in the northern mountainous region of Vietnam are much 
weaker and less able to implement programs than their counterparts in the lowlands. 
The cadre of commune, district, and to some extent provincial departments are on the 
whole poorly educated and few have advanced technical education in their fields of 
specialization (Rambo and Jamieson, 2003). For example, local authorities are more 
likely to act as a gatekeeper for central government. They are very passive in 
supporting local people to improve economic conditions. This situation is improving 
with more government intervention in recent years. For example, many communes 
have extension officials with a bachelor degree working in the field. However, 
administrative capability is still weak at the local level, that of communes and villages. 
Lack of government action is a crucial barrier to poor people's adaptation to climate 
change (Raihan et al. 2010). Therefore, capacity building of local government 
institutions is essential to climate change adaptation.
There is a need to further strengthen the capacity of local institutions through national 
policies and translate these to operational programs. As discussed earlier, the 
institutional support for disaster impacted areas was slow and inadequate. For example, 
even in the case of an emergency (e.g. the 2008 flood in NMR), outside help reached 
affected communities only on the third day. Therefore, the importance of local 
institutions like the People's committees and mass organizations and other informal 
groups should be realized (see also ADPC, 2003). In fact, the establishment of the 
“Four on-the-spot disaster management policy” by the government (Phuong cham 4 tai 
cho) underscored the importance of the role played by local institutions. The “Four on- 
the-spot” motto (leadership on-the-spot; human resources on-the-spot; materials on-the 
spot; and logistics on-the-spot or chi huy tai cho, luc luong tai cho, phuong tien tai cho, 
hau can tai cho) have proven to be efficient when applied to dyke management and 
flood and storm control activities in disaster-affected provinces over the past few years 
(see JANI, 2010). Translating this policy into practice requires capacity building of 
local institutions.
In addition, lack of resources is the most important barrier to poor people’s adaptation 
in NMR. The availability of infrastructure and support services is perceived as a 
necessary factor of resilience (Reid and Vogel, 2006). Electricity and water supply
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were the most frequently mentioned needs among the Dao and H’mong people because 
they still did not have access to those services. Tay people emphasized the shortage of 
work opportunities. Evidence suggests that processes of adaptation draw on natural, 
social, human, and financial capital (Adger, 2003; Ivey et al., 2004; Ostrom et al., 
2007), with actions limited by the scarcest of these assets (Osbahr et al., 2010). The 
strategies available to the poor people without a resource base are mostly mal-adaptive 
such as forced migration, borrowing money, selling labour in advance, none of which 
are sustainable. Farmers in the northern mountainous region of Vietnam have acute 
technological limitations (being dependent on manual labour and simple tools), little 
access to extension services (due to high travel cost for extension workers) and market 
disadvantages, all of which limit their ability to invest in more sustainable forms of 
land use. Low income, particularly poverty, reduces farmers' ability to create a 
financial pool to cope with natural hazards. It creates a vicious circle of low income, 
low coping capacity, and higher disaster vulnerability (Wisner et al., 2004). Due to this 
lack of resources, many coping strategies have become mal-adaptive, for example, 
over-exploitation of natural resources or taking “extreme” measures such as taking 
children out of school, adjusting diet by eating poor meals for long periods, as 
discussed earlier.
Other studies in the Ba Be district also highlighted the importance of accessibility in 
determining income opportunities (see Minot and Yamamura, 2003). For example, in 
remote villages, farmers rely on subsistence crops and livestock production. They have 
fewer opportunities to sell their agricultural products, to speak with extension workers, 
to benefit from government services, or obtain non-farm employment. As a result, they 
tend to be poorer than the people in the villages on the main roads close to urban 
centres. The lack of transport hinders farmers getting their produce to market thus 
limiting them to the local area to sell produce. This indicates the importance of 
improving market access and creating off-farm work opportunities for local 
populations.
Thus, a major finding of this study is that it is social, cultural, economic conditions and 
processes that emerge as the determinants of adaptation barriers (see also Ford, 2009). 
Therefore, addressing the non-climatic determinants of vulnerability should be a 
priority of the climate change adaptation plan to be developed by local government
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under the National Target Program on Responding to Climate Change (NTP) and 
should also be a priority for assistance from the central government.
7.5.4. Avoiding mal-adaptation
As discussed in section 3.5.1 it is important to avoid coping strategies that undermine 
future adaptive capacity. This study has found that relatively large amounts of 
resources were drained from households in the times of crisis, especially in the face of 
a series of shocks. Although the households interviewed commonly reduced their 
consumption and spent more time than they normally did on finding food from forests, 
rivers and streams, 60% of them were forced to use their savings and asset holdings to 
cope with the effects of the drought. This in no doubt prevented them from continuing 
with their normal income generating activities. The likely outcome of this is a reduced 
coping capacity for future shocks, including both climate and other stresses (see also 
Thomas et al., 2010). The frequent depletion of households’ asset holdings can 
maintain a climate-related poverty trap. Therefore, coping might entail painful trade­
offs and additional risks, especially for poor households (Roncoli et al., 2001).
Self-insurance through asset disposal, along with livelihood diversification, enables 
households to soften the blows of natural disasters, particularly with droughts, as 
shown in this study. However, the heavy reliance on self-insurance strategies may 
indicate that Vietnam’s current safety net system is failing to target the most vulnerable 
groups (see also Nguyen, 2007). The policy implication of this finding is that there is a 
need to better focus assistance on vulnerable households, for example poor and ethnic 
minority households instead of ethnic minority areas in general. Although recent 
government poverty reduction programmes such as Program 135 have started to use 
ethnicity and poverty as criteria to identify beneficiaries, present pro-poor development 
policies largely focus assistance toward ethnic minority areas and not toward ethnic 
minority households (see Baulch et al., 2007). Therefore, a shift in development policy 
focus is necessary.
It is also important to recognise that adaptations made in response to climate and other 
risks can change the ways in which the system is vulnerable to other stresses (see also 
Belliveau et al., 2006). For example, dietary adjustment could help households cope 
with food shortage during times of crisis such as droughts or floods. Similarly, taking
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children out of school can help poor households lessen financial constraints 
exacerbating by natural disasters. However, prolonged dietary adjustment also leads to 
malnutrition and related health problems, especially among children. Lacking 
education, knowledge and skills exposes the poor to other risks; that results in 
disadvantage when searching for wage work outside community, among other things. 
Therefore, these strategies can expose households to even more vulnerability in the face 
of climatic variability and change (see also Hisali et al., 2011).
7.5.5. Better governance of natural resources
There is a need for better governance of resource use to safeguard natural resources as 
they function as safety nets for vulnerable groups. Exploitation of fish in Ba Be Lake, 
and extraction of forest products, for example, are not sustainable and equitable. 
Depletion of natural resources -  livelihood assets -  increases local vulnerability and 
reduces people’s resilience. Forest resources play a large role in livelihood security at 
the household and community level. Household subsistence and income are to a large 
extent derived from Non-timber Forest Products (NTFPs), such as bamboo shoots, 
rattan, wild vegetables, and fruits. A decline in forest ecosystem services reduces the 
ability of forest-dependent people to meet their basic needs for food, clean water and 
other necessities and can lead to deepening poverty, deteriorating public health and 
social conflict. The depletion of an important local resource (fish) due to failure in 
management will affect the livelihoods of many households who depend on fishing for 
their main or extra cash source (see Figure 7.9). Thus, environmental degradation and 
overexploitation of resources also threaten the economic viability of the northern 
mountain regions and the country as a whole today (see Box 7.2).
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Figure 7.9 Fishers at work: Ba Be lake provides livelihood for local residents
Source: Photo taken by Ho Ngoc Son (September 2009)
This study argues that forest income can be seen as part of rural households’ 
diversification strategies (see also Vedeld et al., 2004; 2007; Adedayo et ah, 2010). 
Particularly, in case study areas, forest extraction provides local communities with cash 
income, food and building materials. Most households use natural resources to cater for 
their subsistence needs and to earn cash income. Sale of forest products contributed to 
about 30-40% of total income in more remote communities such as Na Nghe, Na Vai, 
Khau Qua and Nam Dai. However, income from the forest varies between seasons and 
households. The income is higher when people are under-employed, for example when 
they are not busy with agriculture activities. Forest income is a sensitive topic for local 
people in the case study area as they live inside the Ba Be national park, in which most 
forest extraction is illegal. Therefore, during the interviews and survey, income from 
forests was classified as “other income source” to reduce the reluctance of informants 
to answer questions or become involved in discussion.
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There have been claims that forestry in Vietnam makes only a very small contribution 
to forest-dependent communities’ livelihoods, especially among ethnic minorities (see 
Thuan, 2005; World Bank, 2009b). However, this claim reflects the difficulty of 
quantifying forest income in Vietnam. It is difficult to obtain accurate data from 
surveys on forest income because it is a sensitive topic and people tend to hide forest 
income from outsiders. Furthermore, local people extract particular forest products at 
certain times of the year. For example, it is better to do a survey when the crop season 
is finished or when forest products are in season because at that time when the 
researcher can observe local people’s harvesting in combination with interviewing or 
doing a household survey. From a meta-analysis of 54 case studies around the world, 
Vedeld et al. (2004, 2007) found that forest income contributes significantly to 
household income, about 22 percent.
Forest products can provide rural households with a safety net when other sources of 
income fail. Forest extraction is particularly important for households that are not able 
to use other risk-management and risk-coping strategies such as off-farm employment, 
formal credit and insurance and agricultural diversification (see Volker and Waibel, 
2010; Beckman, 2011). Another study in the Central uplands of Vietnam also found 
that for most households the selling of NTFPs has contributed to filling a gap in 
relation to food security created by the restrictions on shifting cultivation (Jakobsen et 
al., 2007). Mountain communities in Vietnam rely on forest income during crises. They 
have certainty of filling emergency needs by collecting NTFPs (see also ADPC, 2003). 
However, forest protection policy gives communities only limited access to forest 
products inside national parks or nature reserves. Therefore, this government policy 
might constrain local capacity to cope with climate variability and weather extremes 
and to adapt to future climate change (Beckman, 2011). This also highlights the 
importance of developing more economic alternatives to reduce pressure on forests. 
Illukpitiya and Yanagida (2008) found that forest dependency decreases for households 
with more diversified income sources. Therefore, income diversification should be part 
of a broader integrated policy goal to protect natural forests.
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Box 7.2: Gold mining in Na Ri district, Bac Kan province
This project is approved by the district and provincial government to allow a Chinese firm to 
exploit gold in the local river. The exploitation activities caused water pollution and blocked 
the waterway, which affected the usage of water for fanning activities as well as domestic use. 
Although commune authorities know about the damage caused by the gold exploitation 
activities to the livelihood of nearby communities, they do not have the authority to change the 
decision made by district and provincial governments. In addition, the district and provincial 
governments are often under pressure from the central government in terms of achieving a 
certain growth rate or revenue. This example is similar to many other ‘economic development’ 
projects approved by the central and local governments which have been or are being 
implemented in many areas in Vietnam, and which damage the local environment, affecting 
local communities’ livelihood and thus undermining their future adaptive capacity.
Source: Field data collected in 2007 by the author under a community forestry project
Sustainable resource use refers to the use of environmental resources to produce goods 
and services in such a way that the natural resource base is not degraded over the long 
term, and so that future human needs can be met (Lambin, 2005). Sustainable 
management of natural resources can benefit poor, marginalised and indigenous 
communities by protecting ecosystem services and maintaining access to resources 
during difficult times, including drought and disaster (World Bank, 2009a; Duyen et 
al., 2011). A resilient community is one that finds and maintains the appropriate 
balance among the various forms of capital within a particular community context 
(Callaghan and Colton, 2007). Therefore, ‘pernicious synergies’ arise when there is an 
imbalance among forms of capital. When such an imbalance occurs, the system 
becomes more vulnerable to shocks and crisis and less resilient in the face of change 
and uncertainty (Callaghan and Colton, 2007).
7.5.6. Integrating local knowledge into adaptation planning
Climate change adds a new dimension to existing problems and vulnerabilities. It is 
making the rural poor more vulnerable and their traditional knowledge less useful in a 
changing climate (Nyong et ah, 2007; Macchi et ah, 2008). Therefore, technical and 
scientific knowledge is important. However, this does not undermine the value of local 
knowledge in adapting to climate change. In fact, adaptation must build on insightful
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and in-depth understanding of how climate change impacts are felt in local contexts and 
draw on the knowledge of local people (Nyong et al., 2007; Kronik and Vemer, 2010; 
Raihan et al. 2010; Eriksen et al., 2011). As mentioned earlier in section 7.2; 7.3 and 
7.4, local knowledge and experience have played important roles in coping with 
climate variability and adapting to climate change among study communities. It is 
crucial to recognize the importance of traditional knowledge in building resilience 
(Berkes, 1999; Berkes et al., 2000; Nyong et al., 2007; Bohensky and Maru, 2011).
Traditional and local knowledge are essential principles for local communities to cope 
with climate variability and change in the NMR of Vietnam, as discussed in sections 
7.2.3.3 and 7.3.2.2. Local people possess detailed knowledge of their environment built 
up from personal observation and experience and from shared experience among 
community members. However, this knowledge tends to be more recognized and used 
among the elders. Young people do not show much interest in using and conserving 
traditional knowledge and skills. They are more interested in scientific knowledge and 
modem technology. For example, in all study villages, only a few young people were 
interested in using observations to forecast the weather. Many of them are also 
becoming less connected with farming practices. They tend to look for wage work in 
cities when they have the opportunity. Therefore, the land-based skills among young 
people have been eroded. For example, this study found that only a few young people 
know which plants or herbs can be used as medicine for common injuries or illnesses. 
The erosion of traditional and local knowledge is likely to undermine the future 
adaptive capacity of local communities. Therefore, the integration of local knowledge 
into adaptation planning can help promote and thus conserve this useful knowledge.
Community-based adaptation has been proposed as a solution to mobilizing local 
knowledge in planning and management process (see Blanco, 2006). It is a process 
focussed on those communities that are most vulnerable to climate change. It is rooted 
in the local context and requires those working with communities to engage with local 
capacities, knowledge and experience of coping with past and present climate-related 
hazards (Blanco, 2006). The aim of this process is to enable the community to 
understand and integrate the concept of climate risk into their livelihood activities in 
order to increase their resilience to climate variability and change (Ensor and Berger, 
2009). Grounding the process of adaptation in communities allows communal practices
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and beliefs to be identified and used to facilitate change from within, rather than 
attempting to force change from without (Ensor and Berger, 2009). Therefore, climate 
change adaptation could be responses that help to improve the resilience of community 
livelihoods (see Blanco, 2006).
7.5.7. Social capital: Network, trust and leadership
Social networks and local institutions play a vital role in enhancing local adaptive 
capacity. The presence of social networks and support was seen as a critical resilience 
factor across the six study villages. Such ties increased the responsiveness of local 
institutions and mass organizations at all levels. The pre-existence of mass 
organizations (e.g. Farmers Association, Women Union, or Youth Union) helped to 
mobilize people and resources effectively. Households contributed cash to funds held 
by these organizations, which were redistributed to the most needy. Villagers held 
meetings to established ways to cope with crisis and help each other. Local people said 
that having a social network for support was a key element for both community 
resilience and an ideal resilient community. The village and commune organizations 
were active in organizing mutual support. The community spirit grew as organizations 
helped households rebuild and maintain their livelihoods. The importance of having a 
social network for support provided by family, friends, or from networks based upon 
cultural or economic interests, was strongly emphasized as a foundation of both 
community and individual resilience. Links with relatives and friends are important for 
the adaptations used in all case study villages.
Informal institutions, defined by kinship, neighbourhood, or friendship include Same 
age group {Hoi dong nien), or Friendship group {Anh em ket nghia). To maintain these 
informal networks people pursue active reciprocal links with others, such as sharing 
information, emotional support, cash loans, food, or labour exchange. Maintaining 
these links offers individuals and households the opportunity to give and receive in 
times of difficulty and helps them buffer shocks. However, only households and 
individuals that regularly invested in networks were able to make them part of their 
risk-averse livelihood strategy. Examples include labour exchange in times of need 
such as harvesting, house building, family business (marriage, funeral). Informal 
institutions also generate networks between people of different ethnic groups, and in 
other villages and urban areas. Tay people have stronger external networks with the
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Kinh in the lowlands than the Dao and the H’mong. The Dao and H’Mong do have 
some external networks beyond their villages but often just with people from their own 
ethnic groups. Large households were better able to establish a geographically wide 
network of ties, offering options for migrant work. Many households preferred to 
facilitate links outside the village to access temporary jobs both for themselves and 
especially their children. Maintaining relationships outside the village has brought 
flexibility to livelihood coping strategies during times of difficulty (see Osbahr et al., 
2010). Also, households with a higher income did not want their children to work on 
the farms as their parents do. Their parents believe it is just too difficult to make a 
living in the poor rural areas.
In the context of crisis, social capital becomes a highly critical survival resource (Finan 
and Nelson, 2001; Little et al., 2006). Social capital is integral to coping capacity 
(Adger, 2000b; 2003; Goulden et al., 2009; McLeman, 2009). Social networks facilitate 
communal help, social cohesion, collective management of common resource, informal 
assistance. Networks play an important role in making migration an adaptation strategy 
(Wilk and Kgathi, 2007). Therefore, there is an important need to incorporate the 
creation and maintenance of community social groups, networks and activities within 
the context of climate change adaptation strategies and capacity building (McLeman, 
2009). Coping mechanisms that rely on social and kinship networks require the least 
commitment of productive resources and present the smallest threat to long-term 
livelihoods (Smucker and Wisner, 2008). For example, coping mechanisms that rely on 
sales of livestock or asset holdings might entail a greater sacrifice and pose a potential 
threat to long-term livelihood security, as discussed in the previous section. However, 
social capital can promote inequality in large part because access to different types of 
networks is very unequally distributed. People use their connections as a way of 
advancing their interests, but some people’s connections are more valuable than others’ 
(Field, 2003).
Rural households often use a variety of informal risk-sharing arrangements to cope 
with the consequences of risk. These arrangements involve a system of mutual support 
between family networks or communities (Dercon, 2002; Perdana, 2005). These risk­
sharing networks are crucial in helping many poor households in developing countries 
cope with misfortune (Devereux, 1999). However, such groups can assist only with
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idiosyncratic shocks, not covariate shocks. Economic crises and natural disasters may 
affect many households simultaneously. The aggregate nature of these shocks implies 
that many of the informal mechanisms for mitigating and coping with risk may become 
less effective. Therefore, savings or public safety nets could be developed to cope with 
covariate risks and protect against idiosyncratic risks not covered by communities 
(Dercon, 2002; Perdana, 2005).
The role of social networks is the key for the process of adaptation to climate change 
and resilience building (Adger, 2003; McLeman and Smit, 2006; Wolf et al., 2010a). 
Trust is an essential element of effective communication, networking and self­
organisation, and thus is important in efforts to withstand and recover from the effects 
of climate related disasters, being acute shocks or slow-changing trends. It is important 
to foster trust-building processes by engaging local actors and gaining better 
understanding of local needs and priorities. Trusting building in the climate change 
field involves finding new collaborative spaces where the interests of all relevant 
stakeholders can be heard, and both scientific and traditional knowledge can be shared 
and built upon towards more effective adaptive practices (Ospina, 2011).
7. 6 . Conclusions
The analysis in this chapter has indicated that rural communities in the NMR of 
Vietnam have diverse ways of coping with and adapting to the impacts of climate risks 
(sections 7.2.2; 7.3.2; 7.4.2). This study found that households with more diversified 
income and livelihoods displayed more resilience (section 7.5.2). However, the 
availability of many of these activities is conditional on enabling institutions and 
policies (Ellis, 2000; Turner, 2012). People and communities are not isolated from 
larger institutions and policies which influence their choices of coping and adaptation. 
Therefore, support through institutions and policy is important for long-term 
sustainability. The results have also revealed that there are real barriers to adaptation as 
a result of uneven access to livelihood assets, a problem influenced by gender, age, 
wealth and institutions of governance. Lack of capacity in governance systems, 
differing goals and a lack of recognition of different types of knowledge are all factors 
that contribute to barriers to adaptation. However, lack of access to resources for 
adaptation and low capacity of local authorities in supporting local adaptation are seen 
as the main barriers to adaptation (section 7.5.3). These findings have relevance to
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national adaptation strategies that may be developed following the approval of the 
National Target Program on Responding to Climate Change (section 1.1.4).
Having adaptations is not the same as having adaptive capacity which means the 
capacity to adapt to new kinds of changes, shocks and stresses, or surprise (a related 
concept is resilience, see section 2.4 and Chapter 8). Therefore, supporting 
communities to increase their adaptive capacity is very important. This can be done 
through improving communities’ access to resources and government services. Better 
access to education, health care, and development opportunities reduces people’s 
vulnerability and enhances their resilience (see Paavola, 2008; Tadele and Manyena, 
2009; Hisali et ah, 2011). Access qualifications are particularly important because they 
are the set of assets needed to engage in income-generating activities (Wisner et ah, 
2004) to secure a livelihood both during normal times and in times of crisis. Therefore, 
adequate provision of government services must be a priority to ensure access to 
livelihood resources, markets, education, extension services, early warnings and 
forecasts. Lack of access to resources is the main driver for communities adopting mal­
adaptive strategies (see section 7.2.3.4).
Many of the factors that facilitate or constrain adaptation in the NMR are linked to the 
factors that shape local vulnerability to climatic risks and other stressors in the case 
study villages (section 6.2). Therefore, addressing local development issues that 
contribute to local vulnerability is an important consideration for climate adaptation 
policies in Vietnam. These policies must emphasise poverty reduction and address 
inequality in relation to resources. Governments at both central and local levels need to 
ensure more equitable access to livelihood resources.
Another important issue for all levels of government of Vietnam, in the NMR in 
particular, is to avoid interventions and actions that undermine future adaptive capacity 
or mal-adaptive strategies. As discussed in section 7.2.2.7, some policy interventions, 
such as the current support program for the poor, have created welfare dependency 
among community members and thus decreased their self-reliance. This approach can 
be improved by focusing more on building capacity for the poor. Social protection is 
important for the poor to cope and adapt but passive welfare is harmful. Some mal­
adaptive strategies were adopted due to lack of access to resources. Therefore, 
improving access to resources can help building adaptive capacity for communities.
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Chapter 8 Adapting to climate change: lessons 
learned from resilience thinking
8.1. Introduction
Resilience thinking presents an approach to managing ecosystems that embraces human 
and natural systems as complex systems continually adapting through cycles of change 
(Walker and Salt, 2006). In this chapter, I argue that building resilience into human- 
environmental systems is an effective way to cope with change characterised by 
surprises and unknowable risks in the context of climate change. This chapter builds on 
what has been explored in Chapter 6 (vulnerability) and Chapter 7 (coping and 
adaptation) but from a resilience perspective. It analyses what factors contribute to 
building resilience in the NMR of Vietnam, which responds to the subsidiary research 
question 3 (section 1.2). The analysis of resilience building strategies is based on the 
cluster of resilience factors framework (see Folke et al., 2003). This framework is 
based on four categories of factors for building resilience: (1) learning to live with 
change and uncertainty; (2) nurturing diversity/nurturing sources of resilience for 
reorganization and renewal; (3) combining different kinds of knowledge; and (4) 
creating opportunity for self-organization (see section 2.4.5).
8.2. Analysis of resilience building factors in NMR
In section 2.4.5, I have outlined the four clusters of factors relevant to building 
resilience. In this section, I will discuss how those factors have played out in the NMR 
of Vietnam. Table 8.1 compiles observed household and communities' responses to 
what can be called building resilience strategy. This analysis is based on the cluster of 
resilience factors framework of Folke et al. (2003) as discussed above.
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Table 8.1: Observed resilience-building strategies in case study villages
R e silie n c e  fa c to r s O b se r v e d  r e s ilie n c e ­
b u ild in g  s tr a te g y
O b se r v e d  e x a m p le s  fo r  ea ch  s tr a te g y  in  c a se  
s tu d y  a rea
L e a rn in g  to  live  
w ith  c h a n g e  an d  
u n c e rta in ty
L e a rn in g  fro m  c ris is S to r in g  fo d d e r  fo r ca ttle  d u rin g  w in te r  a f te r  
lo s in g  m a n y  ca ttle  in  c o ld  sp e ll 2 0 0 8  
B u ild in g  tw o -s to ry  h o u se s  in P ac  N g o i to  a v o id  
f lo o d in g
B u ild in g  ra p id  fe e d b a c k  
c a p a c ity
C h a n g in g  p la n tin g  tim e  to  a v o id  flo o d s
B u ild in g  a p o rtfo lio  o f  
liv e lih o o d  a c tiv it ie s
F o rm a l e m p lo y m e n t 
L iv e s to c k  re a r in g  
F o re s t e x tra c tio n  
N o n -fa rm  in c o m e  a c tiv it ie s
D e v e lo p in g  co p in g  
s tra te g ie s
U sin g  so c ia l n e tw o rk s  
L o o k in g  fo r  w a g e  w o rk  in  c itie s
N u rtu r in g  d iv e rs ity  
fo r  re o rg a n iz a tio n
N u rtu r in g  e c o lo g ic a l 
m e m o ry  as a so u rc e  o f  
in n o v a tio n  a n d  n o v e lty
P ro te c tin g  fo re s ts  n e a r  v illa g e
U sin g  so c ia l m e m o ry  as 
a so u rc e  o f  in n o v a tio n  
a n d  n o v e lty
L iv in g  m e m o ry  o f  e ld e rs  a b o u t th e  f lo o d  in 
1968 an d  an n u a l flo o d s  h e lp s  b u ild in g  tw o - 
s to re y  h o u se s  h ig h  e n o u g h  to  a v o id  flo o d s  
U s in g  lo ca l rice  v a rie tie s  to  c o p e  w ith  c o ld  
w e a th e r
N u rtu r in g  a d iv e rs ity  o f  
in s ti tu tio n s  to  re sp o n d  to  
a c h a n g in g  e n v iro n m e n t
E x is tin g  fo rm a l a n d  in fo rm a l in s titu tio n s : 
F a rm e r’s U n io n ; W o m e n ’s U n io n ; Y o u th ’s 
U n io n 18; E s ta b lish m e n t o f  B a  B e  L ake 
M a n a g e m e n t C o o p e ra tiv e  (B B L M C )
C re a tin g  p o litic a l sp a c e  
fo r  e x p e rim e n ta tio n
D e c e n tra liz a tio n  in fo re s t m a n a g e m e n t: p a y  
lo ca l p e o p le  to  p ro te c t B a  B e n a tio n a l p a rk
B u ild in g  tru s t B o a t c o o p e ra tiv e  
F o re s t p ro te c tio n  c o n tra c t
C o m b in in g  
d if fe re n t k in d s  o f  
k n o w le d g e
C o m b in in g  lo ca l an d  
sc ie n tif ic  k n o w le d g e
U se  o f  lo ca l c ro p  v a r ie tie s  a n d  an im a l b re e d s  
E a rly  w a rn in g  o f  tro p ic a l s to rm , f lo o d
C re a tin g  c ro s s -sc a le  
m e c h a n ism s  to sh a re  
k n o w le d g e
A ss ig n in g  p ro v in c ia l a g r ic u ltu ra l o ff ic ia l to 
w o rk  a t lo ca l level a lo n g  w ith  lo ca l e x te n s io n  
w o rk e rs  to  im p le m e n t ru ra l p ro g ra m s
B u ild in g  c a p a c ity  fo r
p a r t ic ip a to ry
m a n a g e m e n t
Jo in t p a tro ls  in  n a tio n a l p a rk  b y  fo re s t ra n g e rs  
an d  lo ca l p ro te c tio n  team
C re a tin g  
o p p o rtu n ity  fo r 
se lf-o rg a n iz a tio n
B u ild in g  c a p a c ity  fo r  
u se r  se lf-o rg a n iz a tio n
N G O s a n d  IN G O s w o rk in g  w ith  c o m m u n it ie s
B u ild in g  c o n flic t
m a n a g e m e n t
m e c h a n ism s
S o lv in g  w a te r  u se  c o n flic t a m o n g  g ro u p s  in 
K h au  Q u a  v illag e
S e lf -o rg a n iz in g  in 
re s p o n se  to  e x te rn a l 
d r iv e rs
T a k in g  a d v a n ta g e s  o f  m a rk e t o p p o rtu n it ie s
S e lf -o rg a n iz in g  fo r 
e q u ity  in  re so u rc e  a c c e ss  
an d  a llo c a tio n
E s ta b lish in g  b o a t c o o p e ra tiv e  to  e n su re  b o a t 
o w n e rs  h a v e  e q u a l o p p o rtu n ity  to ea rn  in c o m e  
fro m  p ro v id in g  b o a t se rv ic e
Source: Field data (2009); framework based on Folke et al. (2003)
ls Youth Union, Women’s Union and Farmer's Association exist in all study villages. These are village- 
based organisations with directions from higher levels (central, provincial, district and commune).
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8.2.1. Learning to live with change and uncertainty
Included in this first cluster are learning from crisis, building rapid feedback capacity, 
building a portfolio of livelihood options, and developing coping strategies (Folke et 
al., 2003; see also Berkes and Seixas, 2005; Marschke and Berkes, 2006). In the case 
study area, change and uncertainty are created by biophysical changes as well as by the 
socio-economic environment, and are characterised by varying government policies, 
shifting market opportunities, and continuous resource degradation. That the people 
live with change and uncertainty can be observed in the field through the fact that local 
communities have developed adaptations to deal with disturbances. Household and 
community responses in the face of change and uncertainty provide examples of 
learning and adapting. For example, villagers in Pac Ngoi have changed the timing of 
rice planting to avoid the annual flooding season. Villagers in Pac Ngoi experience 
flooding every year. They have accumulated knowledge of flooding in terms of timing, 
magnitude, and its frequency. For example, they realise that the main flooding often 
occurs in May, June and July (Lunar year) or June, July, and August in the Solar year19. 
The normal planting season starts in spring with warm weather (late January or 
February of Lunar year). If they follow this official calendar, the first flood might 
destroy their crops. Therefore, local people have to adjust their planting date and time 
to avoid the floods. Specifically, they start growing seedlings for spring crop in 
December of the Lunar year (winter time) which is earlier than normal; they grow 
seedlings for the main crop in July of the Lunar year which is one month later than 
normal. Growing seedlings for the main cropping season in July, which is flood time, 
means that they have to find different areas for seedlings which are not prone to 
flooding. In this case, they ask for permission from the national park authority to grow 
seedlings in the forestland. Local people realise that only the local rice namely Bao 
Thai is feasible to grow then because it is well adapted to local cold weather.
The Tay people in Pac Ngoi also build two-storey houses so that they can store 
household items including food and furniture during floods. This house style was 
adapted after a peak flood in 1986 which was seen as the biggest flood in the area. 
Villagers noted that community resilience was the result of the community’s ability to 
learn from adversity. Learning from past experience is seen as equally important at
19 Unless otherwise indicated the western solar calendar is used throughout in this thesis.
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both the community and individual level (Buikstra et al., 2010). Building a portfolio of 
livelihood options is exemplified in the use of social networks and reciprocal labour 
exchange. Diversifying household livelihood activities includes both farming and non­
farm activities including crops, livestock, wage work, forest extraction, transport 
service, family business (selling consumption goods), and temporary migration as 
discussed in sections 7.2.2 and 7.3.2.
8.2.2. Nurturing diversity for reorganization and renewal
The second cluster of factors emphasizes the importance of diversity for resilience.
This cluster deals with reorganization and hence ecological and social memory, 
institutional diversity, trust, and innovation and novelty. Reorganization provides a 
platform for collective action and social learning (Ostrom, 1990) which is necessary to 
be able to respond to environmental feedback. It plays a key role in developing local 
ecological knowledge and creating and re-evaluating and reshaping management 
practices, rules, and organization structures (Olsson et al., 2004).
8.2.2.1. Nurturing ecological memory
Building social-ecological system memory is one way to foster learning opportunities. 
This includes nurturing ecological memory, for example using local knowledge in 
adapting to climate variability and change. H'mong people still retain and value many 
of their own crop varieties and animal breeds because they realize that dependence on 
new crops and livestock is not always reliable. New crop varieties and animal breeds 
can be too expensive for them or crops are not suitable to local cultivation practices. 
The Dao people have learnt to use many wild plants for fodder. They also possess a 
rich knowledge of herbal medicine which can save lives and reduce the expense of 
using modem medicine. Local people also have village regulations (Huong hoc thon 
ban) to protect forests near water sources and near villages.
8.2.2.2. Using social memory as a source of innovation and novelty
Resilience is more than being robust in the face of disturbances. It is also about the 
opportunities that disturbance opens up, the possibility to transform into a more 
desirable state (Folke, 2006). Part of the ability to identify and act on those 
opportunities is based on the role of social memory. Berkes (2007) found that many 
local responses to climatic hazards are embedded in local institutions and kept alive in
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the social memory of elders. At community level, social memory and social learning 
are important for households and individuals to anticipate and respond to disturbance 
such as natural disasters (see Lopez-Marrero and Tschakert, 2011). As mentioned 
earlier, villagers in Pac Ngoi, and other Tay villages nearby delay planting their crops 
to avoid floods which often end by August. They also build two-storey houses to cope 
with floods.
However, in all six case study villages the knowledge and experience of the past were 
not well documented for planning and sharing among local community, hazard 
planners, and policy makers. For example, beyond the household and village level, at 
the commune, district or province level, the disaster management planning process 
(mainly flood and storm control) takes place every year, but it is mainly prepared by 
technical experts without the community’s participation (see also Phong et al., 2008). 
Local knowledge and learning should become a source of inputs for hazard planning 
and decision making. The culture of participatory learning and action should be 
developed and nurtured among government officials. Hazard planners tend to neglect 
local knowledge and experience in coping with natural disasters. The capacity to adapt 
and to manage resilience requires learning and ability to make sense of things, 
especially in the areas of collaborative learning, using a combination of various sources 
of knowledge and information (Walker et al., 2006; Lopez-Marrero and Tschakert, 
2011) .
Although social memory is important for coping with climate related hazards, as 
climate change continues, and probably accelerates, humans are moving into novel 
biophysical conditions where knowledge of the past will not always be a good guide to 
what to expect in the future or how to deal with it. It is shown that social memory can 
extend at least 20 years. However, the social memory of hazards with a 60-year 
frequency is not common or reliable (see Berkes, 2007). As mentioned earlier, the 
magnitude of the 2008 cold spell was outside social memory. As consequence, the 
community was ill-prepared for the event. This evidence further strengthens the notion 
of learning. It is important to combine social memory with social learning to better 
address the problems of complexity and uncertainty. Climate change offers no 
guarantee that the past will be a good predictor of future risk (Steffen, 2006).
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8.2.2.3. Nurturing a diversity of institutions to respond to change
Nurturing institutional diversity is a key item for building resilience (Berkes and 
Seixas, 2005; Lopez-Marrero and Tschakert, 2011). In the case study area, the 
establishment of Ba Be Lake Cooperative Management (BBLMC) in response to the 
decline in fish resources due to over-harvesting and inappropriate fishing activities (eg., 
catching fish using electric equipment and explosives or during the fish breeding 
season) was an example of the importance of the diversity of institutions and 
partnership in responding to change. Fishing in Ba Be Lake and Nang River has 
provided livelihoods for the Tay households living near the lake and river for many 
years (see section 7.5.5). However, the volume of fish catch has decreased significantly 
due to over-exploitation of the common resource. During interviews and focus groups, 
villagers in Pac Ngoi and Ban Cam said that their fish catch now (2009) was about one- 
fourth or one-third of that of five to ten years ago. The size of the fish available is also 
smaller than before. They all attributed this failure to the mismanagement of common 
resources — a classic example of the tragedy of the commons. The prevailing attitude 
being: Tf I do not catch it, someone else will’. With support the PARC project, 
currently PRCF (People Resources and Conservation Foundation), BBLMC was 
established and is working toward protecting livelihood resources for local 
communities. The establishment of BBLMC has contributed to reducing ‘‘inappropriate 
fishing activities” such as using explosives and electric equipment, or catching fish 
during the breeding season.
8.2.2.4. Creating political space for experimentation
The capacity for learning and experimentation has long been understood as an integral 
part of resilience thinking (Walker and Salt, 2006). Therefore, creating political space 
for experimentation is an important element of building resilience (Berkes and Seixas, 
2005). A resilient system would subsidise experimentation -  trying things in different 
ways -  and offer help to those who are willing to change (Walker and Salt, 2006). In 
the case study area, the decentralization of forest management of Ba Be National Park 
was an example of experimenting and developing a ‘new’ approach to more effective 
forest management. Under this management regime, the Park authority issues 
protection contracts to the households. The villagers are supposed to carry out forest 
protection services, such as patrolling and reforestation, and are paid compensation. A
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member of the National Park management board claims that the National Park gives the 
local residents a source of income which should keep them from destroying the forests. 
In addition, in recent years, some development projects are experimenting with new 
approaches to tapping local knowledge to reduce the top-down character of the 
development process (see also Rambo and Jamieson, 2003). However, governments, 
including local government officials, still undervalue the importance of local 
knowledge and local initiatives. As mentioned earlier, although local communities want 
to modify their small plots of terraced rice fields as they believe it will store water 
better and easier to cultivate, local government officials do not think so. This would 
limit space for local experimentation and innovation.
It is reasonable to say that the most adaptive societies are those with the capacity to 
experiment with new technologies and practices, and with public institutions in place 
with the capacity to help them (Walker et ah, 2006). One way to adapt is to modify 
patterns of production and consumption in ways that better suit the climate, for 
example planting drought-tolerant seeds to protect against lower rainfall. Technological 
improvements mean that this kind of adaptation is possible. However, the poor lack the 
capacity required of private actors. Therefore, public institutions need to be in place to 
help those in most need, especially poor farmers. For example, public institutions can 
accelerate the diffusion of new technology or practices, especially when there are high 
start-up costs (Patt, 2009). Farmers who experiment with new crop varieties may incur 
a cost. For example, some crops may be more drought-tolerant but also lower yielding 
than what they now plant.
8.2.3. Combining different types of knowledge for learning
Combining indigenous and scientific knowledge about social-ecological systems is 
crucial for understanding the resilience of the systems (Berkes et al., 2000; Reinert et 
ah, 2009). Bringing different kinds of knowledge together and focusing on the 
complementarity of these knowledge systems helps increase the capacity to learn 
(Berkes, 2007; Bohensky and Maru, 2011). Several frameworks have been proposed 
for integrating indigenous and scientific knowledge to reduce community vulnerability 
to environmental hazards (see Mercer et ah, 2010).
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Mountain communities in northern Vietnam rely largely on their own experience, on 
traditional practices and knowledge drawn from their environmental observations. For 
example, local communities in the case study area use natural signals such as the 
blossoming of particular trees, a change in leaf colour of some trees, observation of 
animal behaviour and calls from particular birds, or most often some combination of 
signals learned through time, that they describe as “personal exper^ce^ , to forecast 
weather and adjust their routine activities as well as farming practices (see Box 8.1). 
These strategies reduce vulnerability by enabling the farmers to make a variety of 
adaptations such as adjusting the timing of their crop plantings and harvesting or 
changing the types of crops they plant.
Box 8.1: Local knowledge and weather forecasting
Tay people in Pac Ngoi and Ban Cam villages use the behaviour of animals such as birds, ants, 
ducks or cows to forecast the weather. For example, birds get quiet before it rains. Ants move 
and build their hills in higher ground before rain. Cows lie down and stay close together if bad 
weather is on the way. Ducks and chickens find their way to their cages if a heavy storm is 
coming (They stop feeding and make noises to communicate among themselves). People 
believe that by looking at the shape and brightness of the moon they can predict the weather for 
the next crop season. For example, if the moon of 15th August (Lunar year) is not too dark or 
too bright then they expect a good rice crop season in the May of the following year (Muon an 
lua thang 5 trong trang ram thang 8). Otherwise, it will be a difficult season (lack of rain, 
outbreak of pests). Similarly, on the 8,h of April (Lunar year) if it is not raining, then they 
expect a dry season coming (Muon an lua thang 10 trong ngay mung 8 thang 4. Mung tarn 
thang 4 khong mua thi vut hua vao hui). Local people believe that in a normal year, it always 
rains on the 8th of April.
Source: Field data (2009)
Exercising local knowledge such as using local animal breeds and crop varieties, and 
gathering and using wild plants and animals, is particularly important for indigenous 
communities. As discussed in section 7.2.3.3, local communities, including the 
FFmong, Dao and Tay were using some local drought resistant crop varieties and 
animal breeds such as FFmong peas and cattle. FFMong and Dao in general possess a 
great deal of traditional knowledge about resource use, cultivation and harvesting. To 
some extent, this helps them to sustain shocks during unfavourable conditions.
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Similarly, the Tay and Dao also have their local animal breeds and crop varieties such 
as Bao Thai rice, although Tay people are increasingly using new crop varieties and 
animal breeds bred at research institutions.
Building on existing local and traditional knowledge about managing climate risks is an 
important element of mitigating these risks for the minority people of northern 
Vietnam, because many communities, especially indigenous people, already have 
context relevant knowledge and strategies for addressing climate risks. The local 
indigenous people in Vietnam have over centuries developed complex farming systems 
and indigenous practices and knowledge that are well-adapted to their local agro- 
economic environments. Culture, environment and identity are all strongly intermeshed 
(van de Walle and Gunewardena, 2001). Therefore, policy interventions that ignore the 
overall context are unlikely to succeed. So far, government interventions in the 
mountainous areas have tended to underestimate the value of local knowledge and 
cultures. For example, local knowledge is increasingly considered to be secondary, and 
often inferior to, national culture as it is distributed by the mass media (see Rambo and 
Jamieson, 2003). This explains why many government support programmes targeting 
the poor and ethnic minority areas have failed to achieve their outcomes (see also van 
de Walle and Gunewardena, 2001). It is important for government authorities to work 
with communities to identify key vulnerabilities and develop technologies that build on 
practices already in use in similarly affected communities so that resilience is increased 
and livelihoods strengthened.
However, it is also important to realize that traditional coping and adaptation strategies 
can prepare communities only for some perceived risks, not necessarily for the 
uncertain and possibly different risks brought by climate change. Climate change is 
likely to have critically changed the relevance of at least some of the traditional 
knowledge of indigenous people. For example, natural signals that triggered activities 
in the past are now less reliable. As the weather becomes hotter in the tropics, the 
timing of the commencement of rainy season is likely to change (Macchi et al., 2008). 
As a consequence, indigenous people's observations and weather forecasting systems 
in the future may become less meaningful or even mislead them in their decisions, due 
to the complex changes in climate. In this way, communities might be well-adapted to 
their current climate, but less able to adapt to climate change because existing
240
knowledge based on the past does not always help communities to cope with an 
extreme event. For example, in the case study area, the severity of the cold spell in 
2008 was outside the social memory of many households who did not have the 
experience to cope with it. A cold snap with the magnitude and intensity of that in 2008 
had not occurred for about 50 years, but is predicted that it will be more common in the 
context of climate change (MONRE, 2009). Therefore, government support to enhance 
local communities’ access to relevant scientific information and technology, such as 
through early warning systems, may help reduce indigenous people’s vulnerability to 
climate change.
8.2.4. Creating opportunities for self-organisation
The fourth cluster of responses listed in Table 8.1 has to do with creating opportunity 
for self-organization. A resilience approach recognizes that local social systems can and 
do self-organize (Berkes et al., 2003). The capacity to self-organize has been found to 
be a critical source of resilience (see Abel et ah, 2006). The dynamics of resources and 
their interrelations determine how the system reorganises. In social systems, for 
example, resources and linkages such as trust, institutions for self-determination, social 
networks, physical capital, or financial reservoirs come into play during renewal and 
recovery phase (Walker et ah, 2006). With the support from the PARC project, 
households having boats in Pac Ngoi and other villages (Tay people) organized 
themselves into a boat cooperative under the management of Nam Mau commune. By 
so doing, they avoided conflict among boat users in terms of competing with one 
another to get more tourists (so they get more money). The elders and the village head 
of Khau Qua encouraged non-violent conflict-resolution strategies such as negotiation 
and compromise among households in conflict over water use to maintain community 
cohesion. This is important because conflict can generate vulnerability by damaging 
human and social capital (Barnett, 2006) and limiting adaptation options (Lind and 
Eriksen, 2006).
Rebuilding the capacity to self-organize at times requires access to external resources 
(Gooch and Warburton, 2009). However, excessive subsidization can increase the 
vulnerability of the system as a whole (Abel et al., 2006). For example, the current 
dependency of ethnic minorities on government welfare through various support 
programs is decreasing community self-reliance. Although government assistance in
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the poor and remote areas has made substantial improvements to marginal groups 
through a number of social welfare programs, it allows them little opportunity to 
achieve a level of well-being. Local level government staff realize that government 
programs for the poor have created a dependency syndrome. Instead of acting as a 
temporary buffer these programs have become steady income sources. Reliance on 
social security has led to a reduced will to engage in other activities. For example, those 
who receive support in cash or in kind from government programs tend to have a 
disincentive to work in arable agriculture. Therefore, the provision of social safety net 
should not erode a group’s initiative and capacity for self-protection through its own 
innovative strategies (Wilk and Kgathi, 2007). When marginal people lose confidence 
in their own methods of self-protection, they can become complacent and their 
knowledge and coping strategies can deteriorate (Wisner et al., 2004).
Building cross-scale management capabilities is important for self-organisation (Folke 
et ah, 2005). This involves maintaining the local capacity for social and political 
organisation in the face of disasters (Berkes, 2007). Response by the community itself, 
through its own institutions, is the key to effective response and adaptation (Tompkins 
and Adger, 2004). Therefore, it is important for government policies to strengthen the 
ability of communities to respond to change through their own institutions (see also 
ADPC, 2003; McSweeney and Coomes, 2011). In NMR, local institutions dealing with 
natural disasters include Flood and Storm Control Committee at all levels: village and 
commune to provincial and central level. Mass organisations including the Youth 
Union, and the Farmers Union are actively mobilised to help dealing with disasters, 
especially during the recovery phase. For example, Youth Union members were very 
active in helping elderly persons and children during flooding. The stronger 
involvement of community and local institutions in natural resource management could 
address emerging problems such as resource depletion and environmental degradation.
8.3. Conclusions
Some factors central for building resilience in NMR that have emerged from the case 
studies include learning from crisis, building a portfolio of livelihood activities, 
combining local and scientific knowledge, and building capacity for self-organization. 
Learning from crisis has been important for NMR communities, allowing them to live 
with change and uncertainty. It can also help communities to strengthen capacity to
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anticipate future events, and plan for redundancy in emergency response and recovery. 
This study also found that the learning process is more effective when built on existing 
knowledge. Local knowledge and practices have helped communities to cope with 
climate risks and other stresses, thus need to be integrated into scientific knowledge 
when designing local disaster responses and adaptation strategies, promoting learning 
and more effective adaptation. Innovation and transformation are also key elements of 
resilient systems. There is some evidence of this in the case study villages, for example 
the modification of rice fields to better store water or establishment of Be Be Lake 
Management Cooperative to stop unsustainable exploitation of fish in Ba Be Lake. 
However, local communities still lack “space” for experimenting in different ways. 
They do not always know what they are allowed to do or they have to ask for 
permission from the local authorities to try new things. Therefore, adaptation policy 
needs to give local communities more space for experimentation, learning and 
innovation.
In the next chapter, I will conclude the thesis by summarizing key findings and then 
discuss the research implications for the Northern Mountainous Regions of Vietnam, 
for Vietnam in general and for broader global contexts as well.
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Chapter 9 Conclusions and recommendations
As stated in Chapter 1, the aim of this thesis is to gain a better understanding of 
vulnerability, adaptation and resilience in social-ecological systems as a means of 
understanding how we might better respond to the likely impacts of climate change, 
using the Northern Mountainous Region (NMR) of Vietnam as a case study. Chapters 2 
and 3 provided the literature and theory that underpinned the study, and the findings of 
the research and their implications are presented within the conceptual framework of 
this thesis (Figure 2.3). The main research question (see Box 9.1) has been addressed 
through answenng three subsidiary research questions. The first was addressed in 
Chapter 6; the second was answered in Chapter 7; and the third was addressed in 
Chapter 8 (Box 9.1).
Box 9.1: Research questions of this thesis
Main research question:
How could communities in Vietnam's Northern Mountainous Region become
more resilient to climate and other stresses?
Subsidiary questions:
1. In what ways are NMR communities vulnerable?
2. How have communities in the past adapted to climate pressures and 
how can they increase their adaptive capacity?
3. What factors contribute to building their resilience?
In this chapter I respond to the overall aim of the thesis -  to provide a better 
understanding of vulnerability, adaptation and resilience which could help communities 
better adapt to climate change. I first summarize the three key findings that emerged 
from this research and refer to the case study investigation of climate risks in the NMR 
of Vietnam to exemplify how these findings are manifest at the local level. I then 
discuss the implications of these findings more broadly, at both the national and global 
levels. The chapter concludes with a discussion of possible steps that could be taken by 
researchers concerned about climate change and how humans might adapt to it; finally, 
some key conclusions are drawn from this study.
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9.1. Key findings from this research
9.1.1. Vulnerability and what causes it
9.1.1.1. Who are vulnerable and to what?
This study found that households and communities in the case study area are all 
vulnerable to some degree. However, the people most vulnerable are the marginal 
people living in the most marginal places: these are the poor and ethnic minority 
groups. Elderly people and children are also vulnerable to floods and cold snaps. This 
finding confirms the views that the poor are among the most vulnerable group to both 
climate and non-climate shocks (Adger et al., 2001; Eriksen and O’Brien, 2007; Anh, 
2010a). In Chapter 6, I demonstrated that communities in the NMR are vulnerable to 
both climate-related risks and non-climate stresses. Climate stresses included floods, 
especially flash-floods, in the rainy season (June to August), drought in the dry season 
(November to January), and cold snaps in the winter. This study used drought, floods 
and cold snaps as the three study events for special consideration (see section 6.3). 
Non-climate stresses included, but were not limited to, poverty, a lack of livelihood 
opportunities, poor infrastructure, a lack of access to government services such as 
health care and education, and the degradation of natural resources (eg. soils and 
forests) (section 6.2). For example, among the six villages studied, only the two Tay 
villages have access to the national electricity grid and all-weather roads. In interviews, 
community members often raised concerns over the lack of development opportunities 
such as employment, electricity, or good roads. For them, non-climate stresses are more 
critical than any particular natural hazard event itself (section 6.4.1).
Among the three ethnic minority groups studied (Tay, Dao, and H’mong), the Tay 
people are more vulnerable to floods, while the H'mong and Dao are more vulnerable 
to droughts and cold snaps (section 6.4.2). This finding provides a key insight into 
ethnicity and vulnerability in the NMR. Although they are all classified as ethnic 
minority groups and living in the same administration unit such as a commune (section 
5.4.1), they are vulnerable in different ways to different stresses. The implication is that 
adaptation policy needs to capture this specificity. In the NMR, drought management 
receives less attention from the governments and local authorities than floods, partly 
due to the slow onset nature of drought. For example, the existing institutional
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networks of flood and storm control committees (CFSC) established from the central 
down to the local level have been effective in responding to flood risks (section 
7.3.3.3). However, there is a lack of similar institutions that deal with other climate 
shocks such as droughts which frequently threaten the livelihoods of the NMR 
communities, especially the Dao and the H’mong who have been identified as more 
vulnerable than the Tay to droughts. Therefore, drought management needs to receive 
adequate attention (section 7.2.4). Drought management, in particular, could be 
integrated into existing disaster risk management structures. For example, the roles of 
existing CFSCs could be expanded to deal with other climate-related risks, including 
droughts. Such institutional reform of CFSCs has to be started at central level, with the 
Central Committee for Flood and Storm Control (CCFSC) under the Ministry of 
Agriculture and Rural Development. This approach is most appropriate in the context 
of Vietnam's strong central government (section 5.2.6).
Another key finding is that inequality within ethnic groups and among groups within 
particular administration units such as a commune or a district is increasing (sections 
6.2.2). This finding supports the argument that inequality is one of the key drivers of 
vulnerability, and that inequalities influence local coping and adaptive capacity at all 
levels (see Adger, 1999; IPCC, 2012). This finding also has implications for policy that 
targets poverty reduction as well as climate change adaptation among ethnic minority 
groups in the NMR. For example, government policies need to target vulnerable groups 
not only vulnerable areas, and target ethnic minority households not only ethnic 
minority areas (see also section 7.5.4). As highlighted in this thesis, although they live 
in the same case study commune, the H'mong and the Dao experienced much lower 
socio-economic conditions than the Tay. Therefore, government policies and 
interventions, such as Program 135 (section 5.6.2), need to target different groups with 
different approaches for better results. For instance, as highlighted in sections 5.4.2 
and 5.4.3, the livelihood systems and education levels of the H’mong and Tay are quite 
different. The topics and methods used for training courses as part of the government 
support therefore need to be adjusted to meet the particular needs of each group. The 
district Department of Agriculture and Rural Development (DARD) is given the 
authority and responsibility to implement activities related to training under the 
supervision of the provincial DARD and with funding from the central government. 
However, DARD staff often lack knowledge of local contexts, skills and experience in
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working with local communities o f diverse socio-cultural backgrounds (see Box 9.2). 
Therefore, I strongly suggest from the findings o f this study that the main responsibility 
for training activities should be given to the commune level. Commune extension 
officials have the most relevant knowledge o f local context to work effectively with 
local communities. The district DARD staff should work with the commune authorities 
to draw up plans, allocate resources and monitor the implementation processes. This 
decentralization could give local government (e.g. the commune), households and 
communities more flexibility to adapt to a changing climate.
Box 9.2: Training for ethnic minority farmers in case study area
I had an opportunity to sit in a training session conducted by a district agricultural official for 
H’mong farmers in Khau Qua village. The training was on techniques of raising hybrid pigs. I 
found that local fanners were not really interested in the training topic for several reasons. First, 
the training methods were not suitable for local farmers. For example, the trainer was sitting in 
front of the farmers and talking, without using any visualization aids or practical 
demonstrations. Many of the trainees were women and they cannot speak or understand 
Vietnamese well. Second, the training topic was not particularly relevant to the local needs. For 
example, hybrid pigs require proper care and better feeding than local pigs and local people 
were still not ready to do. In addition, the H’mong people live at high elevations with very cold 
winters. This climate is not suitable for hybrid pigs. Some households had tried to raise hybrid 
pigs but their pigs had died. It was reported that some fanners had sold the hybrid pigs 
provided by the government. Government officials often accused the fanners of being “lazy or 
backward”. Many farmers were believed to attend training because they were asked to attend 
for reporting purposes or because they were provided with a small allowance, about $1-2 per 
day.
Source: Field notes (2009)
9.1.1.2. Why are they vulnerable?
In section 2.3.3, I reviewed the literature and found that the main processes and factors 
that shape local vulnerability were poverty, inequality, marginalization, environmental 
degradation, and the interaction o f multiple stresses. In Chapter 6, I examined how 
those factors play out and interact with climate risks to determine local vulnerability in 
the NMR. The findings o f the case studies showed that the vulnerability o f NMR
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communities to climate risks was amplified by their existing vulnerabilities, which 
were determined primarily by poverty, inequality, lack of access to resources and 
different forms of capital, marginalization, and other socio-economic and institutional 
factors (section 6.2). This finding re-confirms that understanding and tackling existing 
vulnerabilities play a key role in responding to climate change, in both developed and 
developing contexts (Colten et al., 2008; Cutter et al., 2012; IPCC, 2012). This finding 
also shows that vulnerability of communities to climate related hazards is determined 
by their access to natural, social and financial resources, information and technology, as 
well as by the effectiveness of institutions (Adger, 2006; Gaillard, 2007). In all the 
study villages, the poor, especially those in the ‘smaller’ ethnic minority groups such as 
the H’mong and the Dao, were identified as particularly vulnerable. Despite the 
government support for the poor through different target programs, such as Program 
134 (section 7.2.1.2) or Program 135, they still lack many forms of capital and have 
limited livelihood assets. For example, they have low education levels; they lack arable 
land and other inputs to sustain their livelihoods. For those who live inside Ba Be 
National Park cultivation land is very limited while forest extraction is strictly 
prohibited by the government (section 5.3.3.6). More importantly, they lack the 
knowledge and skills to improve their livelihood sustainably. Many of them are young 
couples with children or ‘new’ migrants (section 6.4.2.1). They rely mainly on 
agricultural production and do not have the range of off-farm income sources that better 
off groups have. These groups are particularly vulnerable even before a disaster hits 
their areas.
In terms of ethnic groups, it was found that the H’mong and the Dao are more 
vulnerable than the Tay. H’mong and Dao people in the case study area have lower 
socio-economic status and insecure access to livelihood resources. For example, they 
have higher poverty rates and lower education levels. They also live far from the main 
roads and in less permanent houses. More importantly, two H'mong villages and one 
Dao village have not been granted land tenure although they have all been cultivating 
land inside the park since their settlement (section 5.4.3). Securing land tenure rights is 
important for local livelihoods. It is also often seen as a means of furthering sustainable 
natural resource management by increasing the incentive for land owners to invest in 
long-term soil improvement (Jakobsen et al., 2007). Meanwhile, the Tay live near the 
commune centres and main roads and they have been granted tenure over the land.
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They also earn more income from off-farm activities such as salaries from working as 
commune officials, money from guesthouse and boat services for tourists or 
remittances from their relatives working in cities. This finding underscores the 
importance of improving market access for the disadvantaged communities in the NMR 
through, for example, road access and communication. It also further emphasizes the 
need for more nuanced and carefully targeted development policies and interventions in 
the NMR. The current classification system of the Kinh (majority) and non-Kinh 
groups (all ethnic minority groups) in the national surveys such as the Vietnam Living 
Standards Survey (GSO, 2003) is thus not helpful for the government target programs. 
This classification system may even contribute to a hierarchical system where the 
minorities are considered as “backward” and interventions are needed to help them 
catch up with the majority Kinh (World Bank, 2009b; Bauch et al., 2010).
Another key finding of this study is that many factors that shape local vulnerability 
relate to the development state of communities (section 6.2). The research findings 
underline the importance of addressing both climatic and non-climatic conditions and 
the need to address drivers of social vulnerability that go beyond technical response 
measures. For example, for NMR communities, poverty reduction is an important step 
towards reducing local vulnerability to climate change given its major role in 
determining local vulnerability, as discussed earlier. Doi Moi has brought remarkable 
progress in poverty reduction in Vietnam (section 5.2.2). However, while the living 
standards of the ethnic minorities in the NMR have improved they still lag behind those 
of the majority Kinh (section 5.2.3). There are numerous factors causing the continued 
poverty among NMR communities, especially ethnic minority groups. For example, a 
recent study conducted by the World Bank identified six specific sectoral “pillars” of 
disadvantage that can explain why minorities remain poorer. These included the lower 
level of education; less mobility; less access to financial services; less productive lands; 
lower market access; and stereotyping and other cultural barriers (see World Bank, 
2009b). Therefore, poverty reduction in minority communities in Vietnam is more than 
just an issue of raising household incomes, but rather is a project with broad social and 
cultural dimensions requiring a holistic understanding of the many barriers that 
minority communities face (see World Bank, 2009b; Baulch et al., 2010).
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This also highlights that building adaptive capacity for climate change adaptation as 
well as general development needs to address the structural inequalities that create and 
sustain poverty, constrain access to resources and threaten their long-term sustainability 
(see also Lemos et al., 2007). To date, the government of Vietnam has partly succeeded 
in improving the living standards of NMR communities. However, it has failed to 
reduce the gap between the rich and the poor, between lowlands and uplands, and 
between larger minority groups (Tay) and smaller groups (H'mong, Dao) (section 
5.2.3). Increasing inequality also threatens to erode community cohesion and solidarity 
in the case study villages (section 6.2.2). This has significant implications for 
adaptation policy because inequality can undermine collective actions (Brouwer et al., 
2007) which are important for coping with and adaptation to climate change (Adger, 
2003). However, addressing inequalities may require policies that challenge the current 
distribution of power and assets across societies. It may also require implementing deep 
reforms, such as income or land distribution, universal access to education and health 
care, and the strengthening local institutions through popular participation and 
accountability (Lemos et al., 2007; Eriksen and Lind, 2009). As discussed in section 
7.5.1, there is a link between ethnicity and power relations in the NMR that could affect 
how different groups in the same area adapt to climate shocks. Existing power 
structures can become political obstacles to successful adaptation. Therefore, 
adaptation policies and interventions may need political solutions, for example better 
representation of ethnic minority groups in political bodies, in addition to allocation of 
development resources to marginalized communities (Eriksen and Lind, 2009).
9.1.1.3. Emerging vulnerabilities
In addition to the existing vulnerabilities discussed above, 'new' vulnerabilities are 
emerging from the operation of the human-environment systems. For example, the 
reduction in communities’ self-reliance as a result of dependence on social welfare 
among the poor (section 1.2.2.1) could weaken community resilience. This finding 
provides important insights into perverse incentives -  things that governments do to try 
to help people adapt but actually make them more vulnerable to future shocks. The 
implication of this finding is that the provision of social welfare should not erode 
communities’ initiative and capacity for self-protection through its own innovative 
strategies. Therefore, as discussed in section 7.2.2.7, it is important to create a space for 
local participation to identify their problems and solutions. They need to be provided
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with the opportunity to take responsibility for actions to improve their lives. The 
weakening of community cohesion as a result of increasing inequality is another factor 
that diminishes people’s capacity to build community resilience. Also, as demonstrated 
in Chapter 7, communities pursued mainly short-term responses due to a lack of 
alternatives and economic and technological barriers to adaptation. These strategies 
have involved running down of productive assets, and are thus likely to undermine the 
communities' future adaptive capacity.
In addition, environmental degradation as a result of over-exploitation of natural 
resources, which in many cases fuels economic growth in the lowlands (section 6.2.3), 
is likely to undermine the future adaptive capacity of NMR communities. This finding 
provides a key insight into how socio-economic changes far away can change the 
vulnerability of communities in the mountain areas. It also supports the argument that 
adaptation to climate change requires several complementary responses to address 
different aspects of human development and not only reduction of income poverty (see 
Paavola, 2008; World Bank, 2010). For example, adaptation efforts should also involve 
effective governance of natural resources because they function as important livelihood 
assets for the vulnerable groups (section 7.5.5). Effective governance of natural 
resources needs to ensure clear and secure property rights and effective institutions 
governing common resources (Ostrom, 1990). In these circumstances, it is more likely 
that local communities have incentives to manage their resources for the long-term. All 
the emerging factors that are likely to exacerbate the vulnerability of communities need 
to be realized and addressed urgently. Most of these emerging factors could be 
addressed by a more comprehensive strategy response which tackles the underlying 
causes of poverty among ethnic minority groups in the NMR as discussed above.
9.1.1.4. Future vulnerability?
The future vulnerability of people in the NMR is dependent on changes in the 
economic conditions and the social structures as well as in the conditions related to 
climate change. NMR communities have a high socio-economic vulnerability because 
of the high dependence on agricultural production and the high level of poverty (section 
5.3.3.1). Economic activities that rely on natural resources, such as land and water, are 
more susceptible to weather and climate than economic activities that rely on man­
made resources because the latter have more control over the environment than the
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former (Toi et al., 2004). In addition, in the NMR, subsistence farming is still a viable 
option given the poor access to market and the lack of land for large-scale production. 
As stressed by Easterling et al. (2007), it is very likely that smallholders and 
subsistence farmers will suffer complex, localised impacts of climate change. These 
groups, whose adaptive capacity is constrained, will experience negative effects on 
crop yields, combined with a high vulnerability to extreme events.
The climate-related conditions of importance at the community level are not directly 
captured in the projections from climate change scenarios in Vietnam. However, there 
is sufficient knowledge of likely climate change in Vietnam as well as South East Asia 
to expect the NMR to experience increases in temperature and precipitation, and 
increased intensity of tropical storms (IPCC, 2007; MONRE, 2009, Yusuf and 
Fransisco, 2009) (section 6.5). Such changes would increase flooding risks in the rainy 
season, especially flash floods and landslides, and drought risks in the dry season due 
to poor irrigation infrastructure in the NMR, placing increased stress on water resources 
which in turn would have negative impacts on human health, and possibly increase 
human migration (Viner and Bouwer, 2006; MONRE, 2009). These conditions already 
represent development challenges in the NMR, likely to be exacerbated by climate 
change (UN-VN, 2009; Thomas et al., 2010). While climate change in the northern 
mountain region of Vietnam has had less severe impacts to date (compared with the 
coastal region in terms of loss of human lives and property), the vulnerability of NMR 
communities is higher due to their low adaptive capacity. Therefore, building adaptive 
capacity for NMR communities should be the main priority of the adaptation policy to 
be developed under the NTP. However, climate adaptation policies need to be 
integrated into existing development policies and interventions, including national 
target programs and disaster risk management activities that are already in place in the 
NMR.
In summary, this study found that local communities are vulnerable to both climate and 
non-climate stresses. Their vulnerability to climate risks is most severe when they are 
experienced together with stresses from other sources. The interaction of climate risks 
and local vulnerability factors threatens to overwhelm their resilience. It keeps some 
groups poor, disadvantaged and marginalized. Therefore, reducing the vulnerability of 
the poor and marginalized populations in the NMR should be central to all adaptation
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policy. Vulnerability reduction is designed to benefit those populations that are least 
able to respond to particular risks, thereby saving lives and minimizing harm (section 
1.1.3). In this regard, the understanding o f ‘social vulnerability’ (see Adger, 1999) is 
essential to policies for reducing vulnerability and building resilient communities. 
Vulnerability approaches can directly address the physical risks of climate change 
through technological interventions, such as adjustments to infrastructure or new crop 
varieties. Vulnerability approaches may also address the underlying factors that 
contribute to vulnerability such as land tenure laws, unequal access to markets or credit, 
or a lack of social safety nets (Adger et al., 2009a). As stressed by Lemos et al. (2007), 
general vulnerabilities are symptoms of much deeper socio-economic and political 
inequalities.
9.1.2. Coping and adaptation
9.1.2.1. How are communities adapting?
The review of the literature (Chapter 3) indicated that coping and adaptation strategies 
are location and context-specific. However, coping and adaptation strategies of rural 
communities around the world can fall into three broad categories. These are 
diversification of livelihoods, the use of locally-based knowledge of resource systems, 
and the use of social networks to share risks (section 3.2.2). In Chapter 7, I studied the 
responses of the government, and households and communities in the NMR to three 
climate-related shocks: the 2009 drought, the 2008 flood and the 2008 cold snap. These 
case studies showed that the support from the government for the affected households 
often came very late after the disasters and was inadequate. This is because the support 
often comes from provincial or central level and thus has to go through many 
convoluted bureaucratic processes. The commune and district levels do not have the 
financial capacity to provide assistance to the affected communities. As a consequence, 
households and communities had to rely mainly on their own coping strategies, using 
their own resources and social networks and guided by their local knowledge. They 
adopted very diverse strategies to cope with and adapt to the impacts of climate risks 
(section 7.2.2). This finding leads to the conclusions that poor households often adopt a 
mix of livelihood strategies to cope with shocks (see also Minot and Yamamura, 2003; 
Thornton et al., 2007; Agrawal and Perrin, 2009; Goulden et al., 2009).
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Some coping strategies adopted by the communities studied are applicable to specific 
climate hazards, for example, using local crop varieties which are drought-tolerant. 
Changing the planting date is an effective flood-specific coping strategy in the case 
study villages of Pac Ngoi and Ban Cam. This finding highlights the importance of 
using local knowledge in coping with and adapting to climate risks (section 7.3.2.2). It 
also implies that adaptation policies and programs should support and build on the 
existing resilience-enhancing practices and other local adaptation measures (see 
MONRE, 2010; Bonnin and Turner, 2012). However, many other strategies can be 
used to cope with any shock. For example, livelihood diversification has been used 
widely to cope with climate variability and weather extremes in the NMR. Households 
are actively trying to diversify their income sources, especially through non-farm 
income such as wage work, small businesses or trading. In general, Tay people have 
coped better than the Dao and H'mong. Almost all Tay households were able to 
maintain their living standard during crises such as the 2009 drought or the 2008 cold 
snap. Meanwhile, many H'mong and Dao households had to reduce the quantity and 
quality of their daily meals to cope with the crisis (section 7.2.2.4). They also had to cut 
non-essential expenditure to save money for food and other basic needs. This finding 
provides important insights into how inequalities influence local coping and adaptive 
capacity at local level. In addition, it provides a better understanding of the link 
between ethnicity and coping capacities in the NMR (section 7.5.1).
While many of the responses employed by communities or government interventions 
have helped local people to cope with current shocks and stresses, some of these 
strategies have reinforced many of the problems faced by communities. Some 
responses employed by households were plausible short-term strategies but ones that 
can expose households to more vulnerability in the face of climatic variability and 
change. These responses are called mal-adaptive strategies (see section 3.5.1). Some 
mal-adaptive strategies were caused by economic and technological barriers to 
adaptation. However, some strategies were due to a lack of understanding of local 
socio-economic and cultural contexts by government officials (Box 9.2). Some 
responses by the government created dependence on ‘social welfare’ and decreased 
communities' self-reliance, as discussed in section 7.2.2.7. This finding provides an 
important insight into how coping with immediate problems often makes households 
and communities more vulnerable. Many strategies adopted by communities that are
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mal-adaptive actually set them up to be more vulnerable to future shocks. This supports 
the arguments by Robinson and Berkes (2011) that creating one-off adaptation is not 
the same as building adaptive capacity, and that not every response to climate change is 
a good one (Eriksen et al., 2011). Mal-adaptive strategies pursued because of a lack of 
alternatives tend to be very costly because they involve running down productive 
assets, and can leave people poorer and more vulnerable than they were before. 
Therefore, I strongly suggest from my study results that the government of Vietnam 
needs to change its current approach to disaster risk management by shifting from crisis 
management to risk management which focuses more on building adaptive capacity 
(see section 9.2.2). Building resilience requires a balance between short-term priorities 
and long-term gains (Bardsley and Sweeney, 2010). Focusing on short-term priorities 
might only undermine future adaptive capacity.
In coping with climate shocks, forest products (both timber and non-timber forest 
products) played an important role as a ‘natural insurance’ income source, being able to 
compensate for some losses from climate extreme events (sections 7.2.2.5 and 7.5.5). 
This finding shares the view that forest products are particularly important for the 
millions of rural poor living in the remote forest areas where formal credit markets are 
thin, and where natural disaster risks are high (see Byron and Arnold, 1999; Wunder, 
2001; Pattanayak and Sills, 2001; McSweeney, 2002, 2003, 2004; Fisher, 2004; 
McSweeney and Coomes, 2011). However, under the national forest protection law, 
local communities living inside or near to protection forests and special-use forests 
such as national parks or nature reserves have only very limited access to non-timber 
forest products (section 5.3.3.6). This reduces their adaptive capacity which may be a 
critical issue for equity and social sustainability in adaptation. Therefore, forest 
policies, while increasing resilience at one scale, might cause increased vulnerability at 
other scales (see also Beckman, 2011). This study highlights the importance of 
ensuring local communities have secure access to forest products. It also highlights the 
importance of developing more economic alternatives in order to reduce pressure on 
forests (Sunderlin et al., 2005). This is especially important for communities living 
inside or near protected areas in Vietnam.
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As revealed from this research, reducing vulnerability and increasing resilience to 
climate remains mainly the responsibility of households and communities through their 
livelihood choices, and often relies on traditional knowledge to inform these decisions. 
But climate change threatens to overwhelm local efforts. Therefore, the support from 
the government through enhanced access to livelihood resources and different forms of 
capital is very important. However, the government support needs to focus on building 
local adaptive capacities so that people can help themselves. Strengthening local 
adaptive capacity is a critical component of adapting to climate change (Eriksen and 
Lind, 2009). For example, in the case study area, the capacity of the commune and 
village officials needs to be further strengthened, especially their leadership role in 
planning and implementing programs and interventions in their areas. As highlighted in 
section 2.4.4, leadership and vision play an important role in the self-organizing 
process, which is the key element of resilience. However, local authorities need to have 
more ‘space' to implement their own local initiatives. At present, as demonstrated in 
section 7.5.3, local authorities are more likely to act as a gatekeeper for the central 
government. They are very passive in terms of their leadership roles in supporting local 
communities to improve their livelihoods, which may be the result of the strong central 
government system in Vietnam. As stressed by Berkes (2007), self-organization is 
often hampered by policies that centralize in decision-making, depriving the various 
levels of political organization from learning from their own mistakes.
9.1.2.2. Determinants of adaptive capacity
The analysis of coping and adaptation in the case study showed that adaptive capacity 
is primarily determined by the amount of all forms of capital, including social, human, 
natural, manufactured, and financial. It is also related to the system of institutions and 
governance (section 7.5). These findings support the fact that access to livelihood 
assets and capital is vital for coping with shocks, especially among the poor. Access 
qualifications determine the available resources and the range of opportunities available 
to people during adverse situations. These resources and opportunities are called coping 
strategies and they determine how people respond to contingencies (Wisner et al., 
2004; Wilk and Kgathi, 2007). Lack of resources and livelihood options partly explains 
why people in the NMR adopted mal-adaptive coping strategies such as taking children 
out of school, selling their assets or degrading natural resources (soils, forests) (section 
7.2.3.4). Therefore, the government of Vietnam needs to continue creating viable
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livelihood options through increased investment in infrastructure, education and access 
to markets. Some such investments are being funded by the central government through 
various target programs, as mentioned earlier. Especially important to natural disasters 
is the role of maintaining or restoring natural capital in the form of ecosystem goods 
and services (Liu et al., 2007). Thus, sustainable management of forests in the national 
park and fish population in Ba Be Lake could help maintain the livelihoods of local 
communities, and help reduce hazards such as flooding and landslides. Social capital in 
the form of formal and informal networks also aids in post-disaster recovery. Trust, 
strong networks, and leadership were all recognised as important factors in building 
resilience (Walker and Salt, 2006). Thus government polices and interventions need to 
avoid diminishing community cohesion and linkages as happened when households 
tried to out-vote each other to be classed as ‘poor’ (section 7.2.27). A better 
understanding of the social, cultural and economic context of NMR communities is 
needed for more successful interventions in the NMR (see also Jamieson et al., 1998; 
Phuong and Baulch, 2007). Otherwise, these kinds of policies and interventions could 
fail to improve the livelihoods of the poor and ethnic minorities and even further 
marginalize the disadvantaged groups (van de Walle and Gunewardena, 2001; Turner, 
2012; Bonnin and Turner, 2012).
In summary, this study found that communities in the NMR had adopted a diverse set 
of strategies to cope with and adapt to climate risks and other stresses. The availability 
of adaptation strategies was primarily determined by institutional support and access to 
all fontis of capital, which include social, human, natural, physical and financial capital 
(see chapter 7). Climate change threatens to overwhelm local coping capacity. 
Therefore, support from government through enhanced access to livelihood resources 
and capital is very important. The government approach needs to focus on building 
local adaptive capacities through increasing the livelihood opportunities for local 
communities so that local communities can help themselves, and strengthening existing 
local institutions with financial and technical support so that they can boost local 
coping strategies. However, adaptation can have negative or positive effects on 
resilience as highlighted in section 7.2.3.4. Many of the existing coping strategies 
adopted by communities in the NMR are short-term and run the risk of undermining 
people’s future adaptive capacity. The adoption of mal-adaptive strategies was partly 
due to a lack of resources and capital. However, a lack of a thorough understanding of
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local contexts among policy and decision-makers is the main problem. This lack of 
understanding has also resulted in flawed policy prescriptions in the northern uplands 
of Vietnam (see Jamieson et al., 1998; van de Walle and Gunewardena, 2001; Zingerli, 
2003; World Bank, 2010). These findings demonstrate that adaptation strategies need to 
be carefully conceived and implemented in order to enhance resilience. In addition, my 
study results highlight the need for more decentralization in administration and service 
provision for successful adaptation to climate change. For example, local government, 
especially at the commune level, should be given more rights and responsibilities and 
the authority to participate in planning, to implement the national funded development 
programs and interventions.
9.1.3. Building resilience in the Northern Mountainous Region (NMR)
9.1.3.1. Key factors for building resilience in the NMR
Some factors central for building resilience in the NMR that emerged from the case 
studies include learning from crisis, building a portfolio of livelihood activities, 
combining local and scientific knowledge, and building capacity for self-organization 
(section 8.3). As discussed in Chapters 7 and 8, households and communities in the 
NMR have learned to cope with change and uncertainty associated with climate and 
non-climate stresses by drawing on their long experience of coping with natural 
disasters. For example, they modified livelihood systems or even house styles to cope 
with floods. They used various local crop varieties and animal breeds. They also 
collected many wild plants and fruits to use as fodder or food. They changed planting 
dates and crop varieties to suit local climate conditions (section 8.2.1). This was the 
result of a long learning and experimenting process that formed a key ingredient in 
building resilience. Therefore, it is important for policy measures and interventions to 
develop adaptive, flexible and learning institutions at all levels to respond to the 
dynamics of natural resource and human systems. The findings also highlight the 
importance of combining local and scientific knowledge for learning and innovation. 
As stressed by Folke (2006), social-ecological resilience, also in the context of climate 
change, highlights innovation and the capacity to learn and transform. In addition, 
adaptation strategies should build on local knowledge and existing resilience-enhancing 
practices. One way to do this is to recruit local people to work in the disaster risk 
management and planning departments and projects. For example, a community-based
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risk management project in the uplands of Vietnam, implemented by the Centre for 
International Studies and Cooperation (Canada) has recruited local trainers comprising 
both local government officials and key members of mass organizations such as the 
Women Union to conduct training in disaster awareness and responses and it worked 
effectively (see CECI, 2009). This lesson could be scaled up to other Vietnam 
government funded programs.
Building a portfolio of livelihood activities as demonstrated by the livelihood 
diversification in the case studies was one of the most popular coping strategies, as 
discussed in Chapter 7. It has also been used effectively as a coping strategy to deal 
with change and uncertainty by local households and communities (section 8.2.1). This 
finding supports the argument that supporting people’s livelihoods plays a key role in 
enhancing local community adaptive capacity. As stressed by Hammill et al. (2005), 
the ability of vulnerable communities to cope with current weather extremes and 
climate variability and future climate change is largely determined by the way in which 
they conduct and secure their livelihoods (see also section 7.5.2). Key strategies to 
strengthen local livelihoods in the NMR could include supporting access to and the 
sustainable management of productive resources; strengthening community
organisation and voice through empowerment and participation; promoting access to 
knowledge, skills and technologies; and improving access to markets and employment. 
As shown in Chapters 7 and 8, building resilience relied on two characteristics of 
people’s livelihoods -- the assets they possess and the services provided by external 
infrastructure and institutions. Therefore, strategies to strengthen the resilience of 
communities should be based on a combination of measures to secure and enhance the 
community’s asset base and measures to provide external services. As stressed by 
Langridge et al. (2006), there is a close link between community access to resources 
and social resilience.
In addition, as highlighted in section 8.2.4, self-organization is central to building 
resilience. A resilience perspective on adaptation emphasizes learning, self­
organisation, and flexibility as crucial ingredients for navigating complex feedbacks, 
thresholds, and system changes (Berkes et al., 2003; Olsson et al., 2004). Households 
and communities in the case study area organized themselves into interest groups or 
adopted non-violent conflict resolution strategies through negotiation and compromise
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to avoid conflict (section 8.2.4). This is very important because conflict can generate 
vulnerability by damaging human and social capital. In addition, building cross-scale 
management is important for self-organization. This involves maintaining local 
capacity for self-organization in the face of change. For instance, building adaptive 
capacity at local level within the Committee for Flood and Storm Control (CFSC) 
system is very important. As discussed earlier, the CFSC has played an important role 
in coordinating activities in response to floods and storms throughout Vietnam. Capital 
investment is the best way to enable reorganization (see Abel et al., 2006; Walker et al., 
2006). The implication drawn from this is that the governments at all levels in Vietnam 
need to promote capital investment rather than providing immediate relief. For 
example, improvement in human capital through public spending and programmes that 
promote education and wellbeing are important to facilitate the diversification of 
livelihoods for NMR communities which is partly constrained by skills and knowledge.
As discussed in sections 2.4.5 and 8.2.1, learning is an important characteristic of a 
resilient system. The ability to learn is central to the ability to adapt to change. 
Education plays a key role in people’s ability to learn. It is also very important for the 
future wellbeing of the poor and vulnerable populations (Paavola, 2008; Epprecht et al., 
2011). In general, educated societies seem to be more resilient to environmental change 
(Barnett, 2001). Therefore, education policy is a key to adaptation. The level of 
education can play a role in climate change preparedness because it can reflect the 
capability to read and receive climate warnings as well as information in post-disaster 
recovery policies (World Bank, 2010). Education also affects people’s ability to make 
proactive adaptation decisions (Phong et al., 2008). In section 7.4.3, I showed how the 
education level of the household head played an important role in how local 
communities in the case study coped with the cold snap in 2008. For example, 
households with educated heads stored fodder to feed their cattle in the winter, and kept 
their cattle at home during the winter. In addition, households with more educated 
family members were more likely to participate in the non-farm sector, which is less 
vulnerable to climate risks, than those with illiterate heads (section 7.5.2). These 
findings provide a better understanding of how education level can determine the 
vulnerability and influence the adaptive capacity of individuals and households (see 
Phong et al., 2007; World Bank, 2010). The implication of this finding is that education
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should be a focus in long-term adaptation in Vietnam as well as in other countries 
vulnerable to climate change.
9.1.3.2. Resilience and the issue of scale
As highlighted in Chapters 2 and 8, resilience is emerging as an important concept to 
guide and support more inclusive and effective approaches to the management of 
social-ecological systems (Folke, 2006; Walker and Salt, 2006). Strengthening 
resilience can help communities to sustain their livelihoods in the context of climate 
change characterised by change and uncertainty. Therefore, there is a need to adopt 
resilience thinking that goes beyond vulnerability reduction (Manyena, 2006). 
However, when measuring resilience, it is important to take into account the issue of 
scale. Resilience at a given level is not always ‘positive’ when viewed from another 
level (Marschke and Berkes, 2006). For example, improved market access as a result of 
the Doi Moi process in the NMR has enhanced the income-generating ability of 
individual households but it also contributed to degrading the local and regional 
ecological systems and community resilience as a whole, as discussed in sections 
5.3.3.5 and 6.2.3. Another example is the protection of forests under the current forest 
policies for nature reserves and national parks in Vietnam or elsewhere, which may 
increase resilience at a regional level or in downstream areas. However, it has also, as 
discussed in section 7.5.5, reduced the capacity of poorer households in the uplands to 
earn their livelihoods from these resources. This finding supports the argument that 
resilience-enhancing strategies at a given level might undermine adaptive capacity at 
another level (see Marschke and Berkes, 2006). Managing resilience (Walker et ah, 
2002; Lebel et ah, 2006) requires identifying and negotiating development paths that 
maintain options for changes and uncertainty while also safeguarding ecological 
systems (Boyd et ah, 2008; Bardsley and Rogers, 2010). Resilience is often associated 
with the diversity of species, of human opportunity, and of economic options, that 
maintains and encourages both adaptation and learning (section 8.2.2). Therefore, 
supporting and protecting ecological, economic and social diversity could help make 
communities less vulnerable to the adverse effects of future change. However, 
conservation policies need to go hand-in-hand with livelihood enhancement policies at 
the community level, to meet the needs of the poorer members at household level (see 
Chieu, 2012).
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In summary, the case study has highlighted that factors central to building resilience in 
the NMR include learning from crises, building a portfolio of livelihood activities, 
developing coping strategies, combining local and scientific knowledge, and building 
capacity for self-organization (see Chapter 8). The case studies in this research have 
shown that there exist multiple sources of resilience in most systems, implying that 
policy should identify such sources and strengthen community capacities to adapt (see 
also Adger et al., 2011). As stressed by Nelson et al. (2007), the resilience approach is 
concerned with developing sources of resilience in order to create robustness in the face 
of uncertainty and to maintain the flexibility necessary to respond to change. The key 
conclusions from this study are that communities that learn to live with change and 
uncertainty become more resilient, and that communities can develop sources of 
resilience via planning, collective action, innovation, and learning (see Table 9.1). For 
example, villagers in Pac Ngoi have changed the timing of rice planting to avoid the 
annual flooding season. Similarly, the Tay people in Pac Ngoi also build two-storey 
houses so that they can store household items including food and furniture during 
floods. This house style was adapted after a peak flood in 1986 which was seen as the 
biggest flood in the area, (section 8.2.1).
Table 9.1: Strategies for enhancing resilience to change and uncertainty
S tr a te g ie s D e sc r ip t io n
F ostering ec o lo g ic a l, 
eco n o m ic  and cultural 
diversity
R esilien ce  is o ften  a sso c ia ted  w ith  d iversity  o f  sp ec ie s , o f  hum an  
opportunity, and o f  eco n o m ic  op tion s, that m aintains and  
en cou rages both  adaptation and learning. T herefore, by  supporting  
and protecting e c o lo g ic a l eco n o m ic  and soc ia l d iversity , countries  
or reg ions m ake th em se lv es le ss  vu lnerable to adverse e ffec ts  o f  
future change.
Plan for ch an ges that are 
lik e ly  to o ccu r
P lanning for a resilien t future m ust o ccu r in the co n tex t o f  ch an ges. 
B y  reco g n iz in g  the d irectional nature o f  current ch an ges, and by  
id en tify in g  external drivers o f  ch an ge, it h elps to d esig n  the 
institutional flex ib ility  n ecessa ry  to anticipate and adjust to change.
Foster learning M anagem ent aim ed at b u ild in g  resilien ce  depends  
on  active  adaptive m anagem ent built on  f lex ib ility  and learning. 
C o m m u n ities , N G O s, and governm ent a g en c ie s  can leam  from  one  
another. Particularly e ffe c tiv e  are learning netw orks o f  public, 
private and c iv il so c ie ty  actors.
C om m unicate  the so c ia l 
co n seq u en ces  o f  ch an ges
S o cieta l co n seq u en ces  o f  hazards are felt at m ultip le lev e ls . T he  
com m u n ication  o f  the co n seq u en ces  o f  perturbations is im portant 
in understanding actual loca l im pacts and adaptations. Such  
com m u n ication  h elp s m ake a co n v in c in g  ca se  for action .
Source: Adapted from Ullsten et al. (2004)
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With their emphasis on the diversity of options to deal with uncertainty, the importance 
of maintaining flexibility, the key role of learning from experience, and the 
communication of change, the strategies identified in Table 9.1 can be applied to both 
developed and developing countries.
9.2. Implications for adaptation in Vietnam and the wider world
The three key research findings discussed above lead to two broad policy and 
management implications. The implications are not only applicable to the case study 
but are also applicable more broadly to national and international contexts.
9.2.1. Risk management
Building on the key lessons learnt from this study, I argue that risk management, with a 
focus on capacity building, should be adopted for more effective disaster risk 
management and climate change adaptation. While general climate patterns and trends 
can be projected with reasonable confidence, some of the information on precise 
change in risks, particularly on the local scale, will remain relatively uncertain (Steffen 
et al., 2006; van Aalst, 2006). However, there is sufficient evidence that disaster risks 
will continue to increase in many countries and that climate change threatens to exceed 
the capacities of poorer countries to cope with weather extremes and climate change 
(see O'Brien et ah, 2012; CDKN, 2012). Therefore, risk management becomes critical 
at all scales, from local to international. Risk management puts emphasis on building 
adaptive capacity to cope with change and uncertainty (Steffen et ah, 2006; O'Brien et 
ah, 2012). However, it is important to link local risk management and national 
institutional and legal policy and planning. Local level disaster risk management, for 
example, can and should, be supported by environmental planning, land use planning, 
livelihood strengthening and improvements in health, water supply, sanitation and 
drainage systems (Cutter et ah, 2012; CDKN, 2012). Therefore, at national level, 
institutional mechanisms and legal frameworks are important for coordination. Without 
a supporting and implemented national legislative structure, achieving local disaster 
risk management and climate change adaptation planning becomes difficult (Lai et ah, 
2012; CDKN, 2012).
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An integrated framework for disaster risk management is emerging globally. It is 
working towards having societies shift their focus from response-recovery towards 
prevention-mitigation while building resilience and reducing risks. It also emphasizes 
the importance of learning from experience and avoiding past mistakes (see McBean, 
2012). For example, Japan’s preparedness and response to the 2011 Earthquake and 
Tsunami set an example for the rest of the world (see Box 9.3). Poorer countries, which 
include Vietnam, have even more to gain from Japan’s experience because a lack of 
preparedness can significantly set back hard-earned development gains. Disaster 
preparedness needs to focus on building capacity to analyse hazards and stresses, 
including climate change impacts, improving hazard prevention and protection, 
strengthening early warning and awareness, and establishing contingency and 
emergency planning. As stressed by Hallegatte (2009), these 'no-regret' measures are 
essential strategies that are able to cope with climate uncertainty. These strategies yield 
benefits even in the absence of climate change.
Box 9.3: Japan’s preparedness and strong response to 2011 Tsunami
The March 11 earthquake-tsunami was the worst natural disaster to hit Japan. While the images 
people around the world have seen in the aftermath are tragic, it is heartening to see the people 
of Japan responding calmly, with discipline, dignity and resilience. It is generally agreed that 
Japan’s effective response is a clear reflection of how well-prepared the country is in disaster 
risk reduction. Japan has invested heavily in strengthening the seismic performance of 
buildings and of national and local response capacities and warning systems. These disaster risk 
reduction efforts have saved lives and reduced losses. Therefore, Japan's preparedness and 
strong response set an example for the rest of the world.
Source: Kuroda (2011)
For Vietnam, the above conclusions have important implications for the government’s 
adaptation policies to be developed under the National Target Program on Responding 
to Climate Change approved by the government in December 2008. For example, most 
current disaster management practices in Vietnam are geared towards response, 
recovery and reconstruction. The Central Flood and Storm Control Committee 
(CCFSC), the main institution dealing with natural disasters, is focusing on response 
and not much on preparedness or long-term risk reduction (Viner and Bouwer, 2006).
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Therefore, there is a need to shift the focus from response-recovery towards prevention- 
mitigation while building resilience and reducing risks as discussed above. This 
requires going beyond mere consideration of climate related hazards to more explicit 
issues surrounding vulnerability (Martens et ah, 2009; Jones and Preston, 2011). As 
stressed by Lopez-Marrero and Yamal (2010), climate adaptation policy and disaster 
risk management need to recognize the importance of non-structural options — the 
wider human, social, economic, and political factors influencing hazard vulnerability 
and adaptive capacity -  in addition to structural approaches. It also means that 
adaptation policies and planning need to take into account the issue of uncertainty and 
change. For example, given the prediction that droughts in northern Vietnam are more 
likely to occur in the future, especially in the annual dry seasons, there is a need to 
develop drought management plans which should be embedded in local natural disaster 
management strategies. This can be built on the existing local disaster management 
institutions. There exists a nested system of flood and storm control committees at all 
levels in Vietnam, as discussed in section 7.3.3.3. These committees can serve as a 
vehicle through which to promote local adaptation.
In summary, rural households and communities in the NMR of Vietnam or in other 
countries vulnerable to climate change can be highly adapted to their particular 
environment but their adaptive capacity to new kinds of global environmental changes, 
stresses, or surprises characterised by climate change is uncertain. The combination of 
climate and other stresses could overwhelm their resilience. Therefore, building 
adaptive capacity is essential to cope with change and uncertainty in the context of 
future climate change. Furthermore, due to the uncertainty about how particular 
locations and groups will experience and be affected by climate change, it will be more 
fruitful if policy interventions focus on improving adaptive capacity of vulnerable or 
disadvantaged groups rather than on identifying specifically how a given group in a 
particular area will be affected by climate change. The key implication for policy­
making is the need to focus on providing more flexible options rather than specific 
solutions to uncertain future climates. For example, livelihood diversification increases 
households’ capacities to cope with climate shocks. Investment in education, health 
care service, and physical infrastructure can increase the resilience of communities in 
the face of change and uncertainty.
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9.2.2. Integration and mainstreaming
This second implication is an extension of the first. As demonstrated in Chapter 6, one 
of the main root causes of the vulnerability of NMR communities is their lack of 
knowledge and capacity to cope with natural disasters and other shocks. Also, the 
extent of poverty, lack of entitlements and resource access, and inequality are important 
indicators and drivers of vulnerability in the case study area. This is more to do with the 
development state of the communities than changing rainfall or hazard frequency. 
Therefore, one of the key lessons learned from my case studies as well as from my 
review of disaster risk reduction and climate change adaptation literature is that disaster 
risk reduction (DRR) and climate change adaptation (CCA) should be closely linked to 
development. Such synergies are needed to guide insights and actions that increase 
human resilience in the face of climate change.
9.2.2.1. Climate change adaptation and disaster risk reduction
The need to integrate disaster risk reduction (DRR) and climate change adaptation 
(CCA) is apparent for Vietnam as well as other vulnerable countries to climate change 
in the world where climate change threatens progress made towards achieving the 
Millennium Development Goals (Few et al., 2006; IPCC, 2012; O'Brien et al., 2012). 
DDR and CCA are closely related in that climate change is already affecting the nature 
of climatic extremes and will do so even more in the future (see IPCC, 2012). 
However, so far, the climate change adaptation and disaster risk reduction communities 
have tended to work in isolation and have failed to reduce vulnerability (Thomalla et 
ah, 2006; Gaillard, 2010). O’Brien et ah (2006) argue that a new approach is needed to 
underpin the integration of risk management into work on climate change and the 
introduction of climate change into natural hazards and development planning (see also 
Gaillard, 2010). The approach needed is one that is capable of dealing with long-term 
transformations that climate change may bring and the ways in which people respond. 
The key concepts in such a new approach should be capacity building and resilience 
(O’Brien et ah, 2006; IPCC, 2012).
In the current disaster risk management system in Vietnam, there is a defined vertical 
structure that allows for national policies to be implemented at all levels including 
provincial, district and commune. This mechanism works well from a top-down
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perspective. However, there is a lack of cross-sectoral integration and issues in 
coordination between government ministries. For example, at the moment, DRR in 
Vietnam is coordinated by the Central Committee for Flood and Storm Control 
(CCFSC) under the Ministry of Agriculture and Rural Development (MARD) (section 
7.3.3.3) while the Ministry of Natural Resources and Environment (MONRE) is the key 
ministry on climate change (see Fortier, 2010). Although MONRE is the coordinating 
institution for the National Target Program on Responding to Climate Change (NTP), it 
has relatively weak authority at provincial level and below in terms of technical 
capacity (World Bank, 2009a). In consequence, CCFSC remains the primary national 
entity actively involved in the climate actions down to the local level. However, 
institutionally the CCFSC focuses mainly on short-term coping strategies, not long­
term adaptation. In addition, the policies of different ministries that are working in 
disaster risk reduction, rural development, and poverty reduction are not well integrated 
(see also Viner and Bouwer, 2006). Therefore, it is important to improve the integration 
of policies by strengthening coordinating institutions. MARD seems to be the most 
suitable agency for coordination of the integration of climate change adaptation into 
disaster risk management because it is already very well-placed to carry out disaster 
risk management activities.
There is a key area of similarity between CCA and DRR -  a focus on vulnerability and 
resilience (Thomalla et al., 2006; Mitchell and van Aalst, 2008; Mercer, 2010; Mitchell 
et al., 2010). Both CCA and DRR aim to reduce the impacts of shocks by anticipating 
risks and addressing vulnerabilities (Schipper, 2009). Many of the practical outputs of 
DRR and CCA are the same, for example, food security initiatives can be implemented 
to guard against food shortage after a disaster, but are also used to ensure crop varieties 
are suited to changing climate (FAO, 2007). Also, there are linkages between climate 
variability, climate change, and extreme events (see Helmer and Hilhorst, 2006; 
Schipper and Pelling, 2006). Therefore, successful integration of CCA and DRR can 
help to increase the efficiency of resource allocation while reducing confusion at the 
community level (Klein et al., 2005; Few et al., 2006). In addition, DRR evolved from 
both top-down and bottom-up perspectives. Thus, community-based DRR could 
provide an entry point for CCA. That would avoid separating community-based DRR 
and community-based CCA, as separation which causes unnecessary confusion at 
community level. Another argument for integrating DRR and CCA is that local
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communities in Vietnam or elsewhere have been adapting for centuries to climatic 
risks. Hence, there exists a vast wealth of knowledge in relation to ‘adapting to change’ 
and ‘dealing with disaster' (sections 7.2.2.8, 7.3.2.2, 8.2.3). Linking CCA and DRR can 
help mobilize this source of local knowledge effectively for both reducing the impacts 
of disaster risks and increasing resilience to climate change (Cutter et ah, 2012). 
However, the integration of DRR and CCA remains a challenging task (Mercer, 2010). 
Barriers to the integration are identified as the difference in the technical language and 
terminology used in DRR and CCA, compounded by different approaches to project 
implementation (Schipper and Pelling, 2006; Schipper, 2009), and institutional, 
financial and political barriers (O’Brien et ah, 2008). Understanding the context in 
which DRR and CCA stakeholders operate can help overcome some of the challenges 
and enhance integration (O'Brien et ah, 2008). It is also important to bring DRR and 
CCA under the same umbrella. For example, DRR and CCA should be in the same 
institutional “home’ for effective coordination, as discussed earlier in the case of 
Vietnam's disaster risk management and climate change institutional structures. A 
better understanding of the relationship between extreme events and climate change can 
bring CCA and DRR communities closer under the umbrella of development. All 
disasters, climate related or not, hinder development and it is the root causes 
contributing to them which need to be adequately addressed (Mercer, 2010).
9.2.2.2. Disaster risk reduction, climate change adaptation and 
development
There is a need for closer integration of disaster risk management and climate change 
adaptation, along with the incorporation of both into development policies and 
practices at all levels. Vulnerability to extreme weather events, disaster management 
and adaptation must be part of long-term sustainable development planning in Vietnam 
as well as in other developing countries. The linkages between disaster management 
and risk reduction with sustainable development were stressed in both the World 
Summit on Sustainable Development (2002) and the United Nations International 
Strategy for Disaster Reduction Conference (2005) (see McBean, 2012). If CCA is 
embedded within DRR, as discussed earlier, then DRR needs to be embedded within 
wider sustainable development policy (Mirza, 2003; Klein et al., 2005; McBean, 2012). 
There is little evidence that people adapt to climate change as a separate stimulus (see
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Pouliotte et al., 2009; Berrang-Ford et al., 2011). The case study in the NMR of 
Vietnam showed that climate was one of many factors contributing to local 
communities’ vulnerability. The NMR is exposed to a wide range of mainly external 
drivers of change, including physical, socio-economic, and cultural forces. As a 
consequence, to focus solely upon climate change, rather than considering all 
contributory factors to community risk would not adequately address the development 
concerns of communities (Mercer, 2010). In addition, adaptation strategies aimed at 
dealing with climate change are likely to have little success unless they synchronously 
address those key underlying drivers of vulnerability. This implies a significant role of 
wider development in climate change adaption effort. Climate change action must 
therefore be embedded in long-term sustainable development planning (section 3.6.4).
As argued by Wilbanks and Kates (2010), moving beyond adaptations to climate 
change by seeking to be resilient to multiple threats and stresses and to achieve 
sustainability can help to achieve at least three benefits: (1) helping to understand 
climate change vulnerabilities as the products of multiple threats and stresses; (2) 
achieving community acceptance of proposed adaptations as co-benefits of addressing 
multiple stresses; and (3) mainstreaming the process of climate change adaptation in 
the broader framework of sustainability that accompany true community resilience (see 
also O’Brien et al., 2012). Thus, adaptations to climate change are more likely to be 
implemented if they are consistent with or integrated with decisions or programs that 
address non-climate issues such as natural resource management (Bardsley, 2010; 
Bardsley and Rogers, 2010).
The current climate change adaptation policies in Vietnam are not yet linked to sectoral 
policies or the socio-economic development plans already in place. Some of the most 
vulnerable groups, especially the poor, are receiving attention and support from 
national target programs such as Program 135 (section 1.2.2 .1) or Program 167 to build 
houses for the poor. Ethnic minorities are also targeted under other several programs 
funded by the central government (World Bank, 2009b). However, these programs 
were planned and implemented in isolation from the existing and emerging impacts of 
climate risks. For example, preferential credit (at no or a low interest rate) is not usually 
given to victims of climate-related disasters unless the households have already been 
classified as poor (see also World Bank, 2010). Climate risks are considered as natural
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disasters and thus are treated outside the current socio-economic plans, including target 
support programs for the poor and vulnerable groups. Therefore, there is a need to link 
climate change adaptation policy to existing socio-economic development plans or 
sectoral policies already in place. For example, disaster risk reduction strategy is 
already in place at all levels of government in Vietnam but there is a need to transition 
it to long-term adaptation, rather than just short-term coping strategies.
However, the critical question is how to integrate climate change adaptation policy into 
development planning in ways that promote positive synergies. This can be done 
through a two-tiered approach that focuses on developing effective climate-related 
disaster management, and implementing policy reform that addresses deeper structural 
inequalities that are often the underlying causes of general vulnerabilities (Lemos et al., 
2007). For example, disaster risk management programs can incorporate well-tested 
good governance practices that contribute to the enhancement of livelihoods through 
building natural, physical, human, social and financial capital (Scoones, 1998; 
Bebbington, 1999; Reid and Vogel, 2006). This will not only strengthen the capability 
of the vulnerable to adapt but also to mobilize for the kind of change that will further 
build their adaptive capacity. Therefore, the development community can guide the 
adaptation community in how to best build capacity and the adaptation community can 
contribute its understanding of risks associated with climate change. Such a synergistic 
relationship would help avoid mistakes made by development programs in the past 
(Lemos et al., 2007). In addition, socio-economic strategies should take into account 
increased uncertainty and enhance adaptation to a variety of climate futures, not just 
cope with climate of the past. Future planning processes as specified in the National 
Target Program (NTP) must take into account the particular socio-political nuances 
from which to draw up plans of action at the local level. It is also important to work 
with existing local institutional support systems and traditional coping mechanisms 
rather than establishing new ones with little consideration of local context.
Thus an integrated framework needs to take into account the diversity of the local 
contexts related to environment, people, economies, and culture. Specific and tailored 
strategies will therefore be needed when it comes to climate change action (Kohler et 
al., 2010). Adaption, both autonomous and planned, can occur at multiple levels, 
including the local. Therefore, the role of more inclusive development is significant.
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Development efforts that seek to reduce poverty, to empower marginalized population, 
and to support greater access to resources and entitlement can contribute significantly 
to addressing many of barriers to adaptation (Jones and Boyd, 2011). For example, in a 
developing country like Vietnam, adaptation and poverty reduction should not be 
treated separately; they should be brought together under their common goal to secure 
livelihoods. As stressed by Paavola (2008), effective adaptation requires multifaceted 
measures that address different aspects of human development, not only the reduction 
of income poverty.
In summary, disaster risk reduction and climate change adaptation should be closely 
linked to development. There is significant overlap between climate change adaptation 
and disaster risk reduction. Also, climate change is only one of many stresses affecting 
rural people in Vietnam as well as in other less developed countries. Therefore, it 
should be mainstreamed into socio-economic development thinking and planning. Such 
synergies are needed to guide insights and actions that increase human resilience in the 
face of climate change. However, there is a need to address the barriers and challenges 
of the integration and mainstreaming process as discussed above.
9.3. Future research priorities
This thesis does not provide a ‘final answer’, but can be considered one of many steps 
to gaining a better understanding of climate change vulnerability, adaptation and 
resilience. Hence, I outline here future research priorities that would help take this 
understanding even further.
9.3.1. Multiple case study approach
Researchers could study multiple locations using both intensive and extensive data 
collection methods and quantitative and qualitative data to extend the findings of this 
research. In particular a multiple case study approach that facilitates comparison of 
different human-environment systems from across the country, such as coastal, lowland 
and upland, might prove useful in identifying other drivers of vulnerability, 
determinants and constraints of adaptation and sources of resilience. As stressed by 
Adger et al. (2009c), vulnerability has been recognized as a phenomenon that is inter­
independent and inter-connected. Therefore, it is clear that while local vulnerability
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assessments are essential, understanding inter-related vulnerabilities in different 
localities is an important task of future research.
9.3.2. Climate change adaptation and development
The effects of future climate change can severely undermine the critical resources 
required for development. Finding ways to ‘twin’ climate change adaptation and 
development activities and what this means for the various planning spheres of various 
institutions are critical areas requiring further research (see Reid and Vogel, 2006). For 
example, research on multiple stressors and how these affect the ability of households 
and communities to adapt is needed (see also O’Brien et al., 2008; Moser and Luers, 
2008).
9.3.3. Climate change and associated risks
Climate change is changing the risks faced by the poor and vulnerable. Therefore, the 
key is to understand the risks associated with climate change and particularly those 
facing the poor and the vulnerable and to design policies that help manage these risks 
and support them as active agents in creating resilience (Eriksen et al., 2005). However, 
we need a better understanding of the relationship between extreme events and climate 
change adaptation and its implication for policy (IPCC, 2012). For example, 
communities may not cope well with an extreme event but they can adapt to a slower 
event such as decline in precipitation.
9.4. Conclusions
9.4.1. Relevance of the study findings
The findings of my study suggest that adaptation needs to be rooted in both reducing 
social vulnerability and increasing the resilience of communities. Reducing the 
vulnerability of households and communities to climate change has been identified as a 
key response by both the climate change and disaster risk reduction communities 
(Schipper and Pelling, 2006; Lemos et al., 2007; Yohe et al., 2007). Meanwhile 
building resilience is essential to cope with change and uncertainty (Folke et al., 2003; 
Berkes, 2007). The key to achieving both reducing vulnerability and increasing 
resilience is to increase the adaptive capacity of communities or systems to cope with 
change and uncertainty. As stressed by Heltberg et al. (2009), climate change 
adaptation rooted in reducing the vulnerability of the communities and building their
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resilience will represent win-win strategies not just for coping successfully with current 
weather extremes and climate variability, but also for adapting to future changing 
climate (see also Hallegatte, 2009). As highlighted in this study, although all vulnerable 
people may not be poor, all poor people are vulnerable (section 6.4 and 9.1). The 
results of this study suggested that a focus on the most vulnerable should be a priority 
for climate change adaptation policy in Vietnam as well as in other countries vulnerable 
to climate change.
In addition, managing for both specific and general resilience (section 3.5.2) is 
important. Strategies to enhance specific resilience have been the focus of much 
attention in adaptation globally. These strategies are more effective where the severity 
of risk can clearly be identified. Examples of building specific resilience include 
providing farmers with drought-tolerant crops or installing warning systems for storms 
and floods. Improving general resilience is most effective when households and 
communities face multiple vulnerabilities, including one not related to climate change 
(USD, 2003). Strategies to enhance general resilience include, for example, investment 
in human capital through public spending programs on health and education (section 
9.1.3) or sustainable management of livelihood resources such as forests and soils. 
Addressing fundamental livelihood and development problems and strengthening 
social, economic, and environmental resilience will assist local communities in 
responding to climatic risks, whether they be droughts, floods or cold snaps (Hammill 
et al., 2005; Mertz et ah, 2009). Given the uncertainty in climate change predictions, 
especially at local level, these generic response options are important. Therefore, it 
would be much more effective to improve overall resilience rather than trying to reduce 
specific vulnerabilities (Walker et ah, 2006).
Another key conclusion drawn from this study (chapter 8) and also from the literature 
on resilience (section 2.4.5) is that communities that learn to live with change and 
uncertainty become resilient. Adaptive capacity has been described as the ability to 
learn from mistakes (Adger, 2003), to generate the experience of dealing with change 
(Berkes et ah, 2003). Therefore, building resilience requires the creation of institutions 
at various levels that can learn from the experience of natural hazards (see also Table 
9.1). This involves combining different kinds of knowledge, building institutions for 
knowledge sharing, and fostering partnerships that provide complementary knowledge
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and skills for problem-solving in the face of crisis and uncertainty (Berkes, 2007). 
Under climate change, enhancing adaptive capacity implies paying explicit attention to 
learning about the past, present, and future climate threats, accumulated memory of 
adaptive strategies, and anticipatory action to prepare for surprises and discontinuities 
in the climate systems (Nelson et al., 2007). The insights thus derived emphasize the 
importance of learning, information exchange, reflection, innovation, and anticipation, 
all of which are key elements of the adaptation process (Tschakert and Dietrich, 2010).
9.4.2. Relevance of this study's approaches
1. Building adaptive capacity and building resilience
The discussion so far has led to an important question: in what ways are building 
adaptive capacity and building resilience the same thing, and how do they differ? I 
argue that the answer depends on how we define adaptive capacity. If adaptive capacity 
is viewed as the coping capacity in general then building adaptive capacity differs from 
building resilience. As I demonstrated in Chapters 2 and 8, resilience is the capacity to 
deal with change and uncertainty and continue to develop. Building resilience is thus 
different from building adaptive capacity. However, when adaptive capacity is defined 
as the coping capacity in the context of change and uncertainty, then building adaptive 
capacity and building resilience are very much the same. In fact, many definitions 
conflate resilience and adaptive capacity, either in part or as a whole (see for instance 
Nelson et al., 2007). In this thesis, I argue that adaptive capacity is a key element of 
both vulnerability and resilience. Therefore, the central approach to both reducing 
vulnerability and building resilience is to increase the adaptive capacity of the social- 
ecological systems to adapt to change and uncertainty.
2. Participatory vulnerability assessment
As stressed in section 4.2.2, vulnerability assessment is very important for adaptation 
policies and helps to uncover the complexity of vulnerability, addressing the questions 
not only of ‘whether’ but of ‘where, how and why’. More importantly, this study has 
demonstrated that participatory vulnerability assessment could help increase local 
capacity to cope with and adapt to climate change because their involvement in the 
vulnerability assessment exercises helped increase their understanding and awareness 
of potential climate risks and their current vulnerability and adaptive capacities. The 
participation of local communities in this study helped to identify specific variables that
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represent exposures, sensitivities, or aspects of adaptive capacity. This approach 
focuses on conditions that are important to the community and employs the experience 
and local knowledge of community members, both of which are relevant to facilitate 
community-based adaptation. Therefore, a participatory approach to vulnerability 
assessment should be promoted to increase the relevance of the assessment to 
adaptation policy.
3. Vulnerability processes and factors
Finally it is worth stressing that vulnerability research to date has tended to focus on 
developing indicators for assessing vulnerability. However, as argued in section 2.3.3 
of this thesis, it would be more useful and practical for adaptation policy if 
vulnerability assessment focused on identifying factors and processes that shape local 
vulnerability. This research has contributed to the understanding of processes and 
factors that shape local vulnerability, and of how these local factors interact with 
climate risks to determine communities’ vulnerability and resilience to climate change. 
Therefore, a thorough understanding of the factors and processes that shape local 
vulnerability is important to guide adaptation at local level where the impacts of 
climate change are most felt by the most vulnerable population.
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A ppendices
Appendix 1: Household data sheet
(Interview schedule for Lay participants)
Introduction:
Hi, nice to meet you. My name is Ho Ngoc Son. I am doing PhD research from the 
Australian National University. I am interested in what people do, your views and 
experiences in coping with climate variability and change.
Hand them Information Sheet for their information.
Please note that everything you say will be confidential. I may quote individuals but 
will not reveal the identity of individual. If you do want to be identified in the research 
then I will make sure that you see the information that is attributed to you and that you 
are happy with it first. I may produce some academic papers on the research outcomes, 
and my thesis will be presented to my three supervisors and three examiners when I 
have completed it (hopefully early 2012). This is articulated in the Consent Form. As I 
have mentioned before I would like to tape record the interview if that is OK with you. 
This is for the sole purpose of helping me with my memory of the interview, and my 
data analysis. Again, all such information is treated as confidential.
Can you please read and sign the Consent Form.
321
Just to point out, I am a completely independent researcher. I am not employed by 
anyone to do this research. The data I collect will be used in my PhD thesis for me to 
better understand the way people respond to climate change. In addition to contributing 
to the literature on vulnerability, adaptation and resilience, I hope that some research 
outcomes will be of practical use to those people working in areas involving the 
management of natural disasters and livelihood resilience.
Do you have any questions?
Interview begins:
Name of head:............................................................ ; Ethnic group..................................
Place:........................................................................... ; Date..................................................
Number of household members:...................................
A. Household information
No. Information Answers of family mem ?ers
1 2 3 4 5 6 7 8 9 10
1 Relationship 
to the head
2 Age
3 Sex
4 Education
level
5 Work on farm
6 Off-farm work
7 Months of off- 
farm
work/year
8 Years of 
settlement
Notes:
(1) relationship to (2) Sex (4) Education (5) Work on- (6) Off-farm
head level farm work
1 = Head 1 = Male 1 = Illiterate 1 = Full time 1 = Yes
2 = Spouse 2 = Female 2 = Primary
school
2 = Part time 2 = No
3 = Son/daughter 3 = Secondary 
school
3 = No
4 = Parent 4 = High school
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5 = Other 5 = Vocational 
school
6 = Other 
tertiary
Wealth
Interview in combination with observation to assess the level of household’s wealth 
The result can be used to cross-check with the results of wealth ranking activity by 
focus group exercise as part of the research methods. Some criteria used for assessing a 
household's wealth are (but not limited to):
Type of house: temporary or good/permanent house 
Household goods: TV, motorbike, phone 
Production facilities: chainsaw, pump 
Area of allocated land and forest:
Others: salary or remittance source
B. Economic aspects
1. Household income 
1.1. Crop production
Quantitative data
Type Crops Area Income ranking
1 Annual crops
2 Perennial crops
Qualitative data:
1.1 Have you encountered difficulties or constraints in crop production? if yes, what are 
they?
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(a) Irrigation, (b) technical assistance, (c) investment, and (c) others?
1.2. What can be done to increase crop productivity/revenue?
1.2. Livestock
Quantitative data:
No. Livestock
group
Income from livestock (per year) Remarks
(for family
consumption, traded, 
and sold)
Head or 
kg
Price Income
1 Pig
2 Cow
3 Buffalo
4 Poultry
5 Fish
Qualitative data:
1. Have you encountered any difficulties in livestock production? If yes, what are they?
2. What can be done to increase income from livestock production?
3. What are likely constraints to doing so?
4. How do you think those constraints can be overcome?
1.3. Off-farm income
No. Activities Estimated income 
(VND)
T rend (+/-) compared 
with previous years
1 Labour work
2 Transportation service
3 Trading
4 Remittance
5 Salary
6 Others
Qualitative data:
1. How/ important is off-farm income for your family?
2. What are possibilities to increase off-farm income?
3. What are possible related constraints?
4. What can be done to solve the problems?
1.4. Forests
No. Forest types and its 
products
Area
(ha)
Income
(VND)
Remarks
I Production forest
allocated
1 Plantation forest
Wood products
Non-wood products
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2 Natural forests
Wood products
Non-wood products:
- Fuelwood
- Bamboo shoot
- Bamboo
- Medicinal herbs
- Others
II Protection forests
contracted
1 Non-wood products
harvested
- Fuelwood
- Bamboo shoots
- Bamboo
- Medicinal herbs
- Others
2 Payment from
government
Total
Qualitative data:
1. How important are forest products to your household income/livelihoods?
2. What are the possibilities to increase household income from forests (but not violate 
forest protection regulations)?
3. If you had the choice what would you do with forests and forest land allocated?
4. What are difficulties in harvesting, collecting, and selling forest products?
5. What do you propose to solve those problems?
2. Household expenditure
No. Type of expenditure Cost Remarks
1 Seedling and fertiliser,..
2 Daily food
3 Schooling for children
4 Buying household goods 
(furniture, TV,..)
5 Construction
6 Others
Total
Follow-up questions:
1. What are the main income sources of your houshold?
2. Does your family lack food for some periods? If yes, how many months per year? 
And how did your family cope with it?
3. What can be done to increase household’s income? State some strategies or solutions 
if available?
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4. What are barriers/constraints to income generation?
5. What are some of the main threats to income generation activities?
6. How to overcome those threats?
3. Farming systems
1. What crop systems have you practiced in allocated land?
2. What are problems in farming activities?
3. Where did you learn about farming techniques?
4. What kind of climate information have you used? What aspects of climate are 
important to your farm?
5. What agricultural practices can be changed to adapt better to climate risks? (Look at 
what happened and its consequence then see what can be avoided or reduced?)
6. What kind of techniques has been applied in agriculture and forest management to 
adapt to increasing climate risks?
7. How large is the area of “legal” agricultural land? Is it enough for food production? 
If not how is food insecurity solved?
C. Social aspects
I. Land use and land use rights
1. How large is your land area allocated for long term use?
2. How is the land being used?
3. Do people feel secure about land use rights? Why or why not?
4. Have you encountered any problem in land use? If yes, what are they?
5. How do you think can solve the problems?
II. Access to credit
1. Have you needed to borrow money? If yes, for what purposes?
2. Can you access credit sources? What are some difficulties met in accessing credit 
sources?
3. Where did you mostly borrow money? (private lender or bank?)
4. How did you pay back the loan?
D. Environmental aspects 
I. Environmental hazards
1. What kinds of environmental hazard often occur in the region?
2. In the past, have you been warned about possible hazards such as heavy rain possibly 
causing floods? how did you respond?
3. What vulnerabilities do you think are the most severe to local economy/household’s 
income? how did you respond?
4. How did you cope with hazards? Give some examples
5. What do you think are the causes of environmental hazards?
6. Who is most vulnerable? Who is least vulnerable? Why is it so?
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7. What kind of support did you get from government and non-government 
organisations after the disaster?
8. Was the support useful and in time? What do you think can be done better in terms 
of government support?
II. Forest management
1. How do you manage your forests?
2. Do you have a forest management plan? If yes, how did you develop the plan?
3. What factors did you consider in developing the forest management plan?
4. Did you use climate information for planning? Why yes or no?
5. How do you use forests? (This is a critical issue for forest management and 
development)
6. What did you observe or experience in the productivity of local ecosystem services?
III. Local perceptions
1. What do you know about climate change and variability?
2. Have you noticed any changes in the weather pattern? If yes, since when?
3. What adaptation measures have been taken?
4. What are the roles of local public institutions and NGOs in assisting the local 
population in dealing with climate risks and natural resource management?
Appendix 2: Interview schedule for different groups
Appendix 2.1: Interview Schedule for village and commune leaders
The Introduction to this interview is similar to that in Appendix 1, except with a 
different discussion about why they were chosen. Participants in this sample were 
chosen because of their job or expertise in natural disaster management and local 
development issues, see further discussion in Section 4.3.2.2 of thesis.
Name of informants:................................
Age:....................... Sex:.......................... Ethnic group:.................................
Part 1. Environmental and human change
1. Have you noticed or felt any changes in the weather pattern? If yes, since when?
2. What have been the changes in climate related events?, for example flood intensity, 
frequency, magnitude, its impact on community?
- Intense rainfall: intensity, frequency, magnitude?
- Seasonal droughts: intensity, frequency, magnitude, and consequence?
- Others such as cold spells, dry spells, flash floods: how have they impacted on the 
livelihoods of communities?
- Changing weather pattern: unpredictability of weather pattern such as time of rain, 
flood season, dry season,..
3. How do you feel about the level of change?
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4. What climate attribute have most severe impacts on local livelihoods? Flood, 
drought, forest fire, or changing weather pattern?
5. What are the impact of climate change and variability as you can notice recently? For 
example, water shortage, flood, so on.
Part 2. Livelihoods and income
1. What are main livelihood and income sources?
2. What are threats to livelihoods?
3. How did changing weather or natural hazards affect your livelihoods?
4. What livelihoods are most exposed to climate risks? What least exposed?
Part 3. Adaptation strategies
1. How are people attempting to adapt to climate change?
2. What are some constraints to implementing adaptation strategies?
3. What are interventions or policies that affect local livelihoods? (impacts on 
agricultural production, health, environment,...)
4. Is there any institution who is responsible for analysing risks to agriculture from 
climate unpredictability or alerting farmers to changing weather pattern? If yes, are 
they responsive? If not, should or could have one?
Appendix 2.2: Interview Schedule for Expert Participants
The Introduction to this interview is similar to that in Appendix 1, except with a
different discussion about why they were chosen. Participants in this sample were 
chosen because of their job or expertise in natural disaster management and rural 
development, see further discussion in Section 4.3.2.2 of thesis.
Begin with an open conversation and to record all information related to name, age, 
sex, working area and experience of the official
What do you know about climate change and variability? (if they don’t know, it is 
interesting point; if they know, it is helpful)
What are the likely/possible consequences of climate change in your area?
Who have been most affected? why? and where?
Why do you think some groups/people are more vulnerable than others?
What are the main threats to local livelihoods? (ranking if necessary)
What are (main) problems in agriculture and forestry? (if agriculture related officials) 
What are interventions or policies that affect local livelihoods? (impacts on agricultural 
production, health, environment,...)
What factors increase local vulnerability to climate risks?
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Is there any institution that is responsible for analysing risks to agriculture from climate 
unpredictability or alerting farmers to a changing weather pattern? If yes, are they 
responsive? If not, should or could have one?
Other questions if necessary
Appendix 2.3: Schedule for focus group discussion
Introduction: participants are those already know me during survey and interview.
Name of group members:......................(how many?)
Location:................................................
Why are some people (groups/communities) more vulnerable than others?
What can be done to reduce their vulnerability and increase resilience?
What are constraints to adaptation?
What change and variability in local weather and climate conditions have you noticed? 
(list and discuss about its impacts)
How to increase community/people’s capacity to adapt to increasing climate risks?
Appendix 3: List of informants cited in the thesis
C o d e P la c e D a te I n f o r m a n t M e th o d
PN1 Pac Ngoi 20-8-2009 Male, Tay, age 47 Interview
PN2 Pac Ngoi 25-8-2009 Male, Tay, aged 40, 
village head
Interview
PN3 Pac Ngoi 12-8-2009 Woman, Tay, aged 36 Interview
BC1 Ban Cam 8-9-2009 Male, Tay, aged 45, 
village head
Interview
BC2 Ban Cam 12-9-2009 Male, Tay, aged 65 Interview
BC3 Ban Cam 11-9-2009 Male, Tay, aged 28 Interview
KQ1 Khau Qua 3-10-2009 Woman, H’mong, 
aged 41
Interview
KQ2 Khau Qua 5-10-2009 Male, H'mong, aged 
45
Interview
ND1 Nam Dai 17-10-2009 Woman, H’mong, 
aged 40
Interview
ND2 Nam Dai 20-10-2009 Male, H'mong, aged 
43, village head
Interview
NN1 Na Nghe 17-9-2009 Male, Dao, aged 37 Interview
NN2 Na Nghe 20-9-2009 Male, Dao, aged 42, 
village head
Interview
NM1 Nam Mau 18-9-2009 Male, Tay, aged 26, 
extension worker
Interview
NM2 Nam Mau 19-9-2009 Male, Tay, aged 46, 
chainnan of commune
Interview
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NV1 Na Vai 5-11-2009 Male, Dao, aged 45, 
village head
Interview
NV2 Na Vai 7-11-2009 Woman, Dao, aged 40 Interview
QK1 Quang Khe 2-11-2009 Woman, Tay, aged 
43, chairwoman of 
Farmer’s Association
Interview
BB1 Ba Be 25-11-2009 Male, Tay, aged 40, 
Vice-director of Ba 
Be DARD
Interview
BK1 Bac Kan 30-11-2009 Male, Tay, aged 50, 
Vice-director of Bac 
Kan CFSC
Interview
HN1 Hanoi 20-12-2009 Male, Kinh, aged 51, 
Vice-director of 
MARD
Interview
Appendix 4: Written consent form
Ho Ngoc Son
Fenner School o f Environment & Society 
E: son.ho@anu.edu.au T: 0413 914 500
Interview Consent Form
This interview is undertaken as part of a PhD research project Vulnerability and resilience to 
climate change in the northern mountainous region o f Vietnam, undertaken through the Fenner 
School of Environment & Society at the Australian National University.
This research project is working with local stakeholders and people to gain a better 
understanding of local vulnerability to climate change. The research will investigate processes 
and factors that shape local vulnerability through case studies at village level in Ba Be district 
of Bac Kan province, Vietnam.
The overall objective of this study is to improve the understanding of the vulnerability of 
human- environment systems to the impacts of climate change in Vietnam: how these systems 
might respond to climatic stresses and what are the implications for policy and management?.
The intent of the interview is to gain an understanding of who are vulnerable to what, how and 
why. From this understanding, the study will develop a framework for policy and management 
responses that would make the systems more resilient to climate change. It is expected that the 
interview will take no longer than one hour.
The interviewers will take notes of the discussion, and although participants’ professions and 
place of employment may be revealed in subsequent research publications and reports, no 
quotes or attributed opinions will be used without express permission by the interviewee. Given 
permission, interviews will also be recorded to back up any written notes. Participants may
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refuse to answer certain questions, withdraw from the interview at any time, or request that 
material not be used.
This research operates under the research ethics protocols of the University, and any questions 
or complaints can be forwarded to:
Human Research Ethics Committee 
Research Office 
Chancelry 10B
The Australian National University ACT 0200 
Tel: 02 6125 7945 Fax: 02 6125 4807 
Email: Human.Ethics.Officer@anu.edu.au
I hereby agree to be interviewed under the conditions set out above.
Name: Signed: Date:
I herby agree that in order to back up written notes an audio recording of this interview can be 
taken:
(please circle): Yes No
Thank you for your help with this research. Please let us know whether you would be interested 
in receiving any summaries of the research once it is completed.
Contacts: Son Ho (son.ho@anu.edu.au): Richard Baker (richard.baker@anu.edu.au)
Appendix 5: Oral Consent Script
Ho Ngoc Son
Fenner School of Environment & Society 
E: son.ho@anu.edu.au T: 0413 914 500
THE AUSTRALIAN NATIONAL UNIVERSITY
I explained the following verbally where written consent was not possible:
1. I have just read out to you the information sheet about the research project, 
“Vulnerability and resilience to climate change in northern mountainous regions of 
Vietnam”. Did I make things clear? If you want to ask me any questions about the 
project, do not hesitate to do so.
2. I will keep all the information you provide in this interview confidential as far 
as the law allows. Any notes or recordings I make will be kept on a password-protected 
computer. I will not share your personal details or personal views with anyone else. Is 
that okay for you?
3. Some of the information you give me may be published in English or 
Vietnamese journals or books. However, your real name will not be used in relation to 
any of the information you have provided me, unless you tell me clearly that you want 
me to use your real name. Is that okay? Do you want me to use your real name, or 
should I use a pseudonym?
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4. You can withdraw from this interview any time, without giving me any reason. 
Also, if you mention anything that you do not want me to publish, please say so and I 
will follow your request.
6. I would like to record this interview using a audio recorder. That way, I can 
listen to the recording afterwards and make sure that I did not miss any thing during the 
interview. I will not give access to the recording to anyone else. Do you give me 
permission to record?
7. Do you have any further questions? If not, can we start the interview now?
Appendix 6: Example of information sheet
Ho Ngoc Son
Fenner School of Environment & Society 
E: son.ho@anu.edu.au T: 0413 914 500
THE AUSTRALIAII NATIONAL UNIVERSITY
Interview Information Sheet
Vulnerability and resilience to climate change in northern mountainous region of 
Vietnam
This interview is undertaken as part of a PhD research project Vulnerability and resilience to 
climate change in northern mountainous region o f  Vietnam, undertaken through the Fenner 
school of Environment & Society at the Australian National University.
This research project is working with local stakeholders and people to gain a better 
understanding of local vulnerability to climate change. The research will investigate processes 
and factors that shape local vulnerability through case studies at village levels in Ba Be district 
of Bac Kan province, Vietnam.
The overall objective of this study is to improve the understanding of the vulnerability of 
human-environment systems to the impacts of climate change in Vietnam: how these systems 
might respond to climatic stresses and what are the implications for policy and management?.
The intent of the interview is to gain an understanding of who are vulnerable to what, how and 
why. From this understanding, the study will develop a framework for policy and management 
responses that would make the systems more resilient to climate change. It is expected that the 
interview will take no longer than one hour.
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I will take notes of the discussion, and although participants’ professions and place of 
employment may be revealed in subsequent research publications and reports, no quotes or 
attributed opinions will be used without express permission by the interviewee. Given 
permission, interviews will also be recorded to back up any written notes. Participants may 
refuse to answer certain questions, withdraw from the interview at any time, or request that 
material not be used.
This research operates under the research ethics protocols of the Australian National 
University, and any questions or complaints can be forwarded to:
Human Research Ethics Committee 
Research Office 
Chancelry 10B
The Australian National University ACT 0200 
Tel: 02 6125 7945 Fax: 02 6125 4807 
Email: Human.Ethics.Officer@anu.edu.au
Thank you for your help with this research. If you have any further questions, please do not 
hesitate to contact me, Mr Son Ho, or Dr. Richard Baker.
Contacts: Son Ho (son.ho@anu.edu.au)
Richard Baker (richard.baker@anu.edu.au)
Kind regards,
Ho, Ngoc Son
Appendix 7: Hardware and Software Aids
Hardware Aids
■ Toshiba PC Intel Pentium laptop computer, 2.2 Ghz, 500Mb RAM, CD 
burner, 60 GB Hard drive, 2 USB ports, 3.5 mm Audio port, USB mouse
■ iPod with microphone adapter, 15Gb plus USB cable adapter for PC: record 
digital voice files for transferral onto a computer
■ WD 1TB portable hard drive, CDs and DVDs for data storage and backup
Software Aids
■ Microsoft XP Professional operating system, MS Word, MS Excel, and MS 
Power Point used to write my thesis and handle data and files
■ SPSS
■ Eudora, email software: used for communication and sending and receiving 
data file attachments
■ Endnote, referencing software, version 9.1: used for storing references from 
literature read, creating in text references and a reference list in this thesis
■ Adobe Acrobat 8.0 Professional, PDF reader and writer: used for transferring 
files to recipients in original formats which helps avoid the file being corrupted 
during transmission
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Drag’n Drop CD+DVD: used for reading and writing (archiving) data for 
backup storage
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